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METHODS AND COMPOSITIONS FOR DETECTING SARS VIRUS AND 

OTHER INFECTIOUS AGENTS 

BACKGROUND OF THE INVENTION 

5 Since November of 2002, a disease called severe acute respiratory syndrome 

(SARS) has been reported in twenty two countries around the world. WHO has 
reported 69054 cumulative cases of SARS and 417 death among infected people as of 
May 2, 2003. For tiie same period, China has reported 3,788 cumulative cases of SARS 
and 181 deaths among infected people. 

10 The maun symptoms for SARS patients include fever (greater than 38^0), 

headache, body aches. After 2-7 days of illness, patients may develop a dry, 
nonproductive cough that may be accompanied with breathing difficulty. 

Based on findings from Hong Kong, Canada, and U.S., a previously unrecognized 
coronaviruse has been identified as the cause of SARS. Researchers have foimd that 

1 5 SARS coronaviruse is a positive chain RN A virus which replicates without DNA 
intermediate stqp and uses standard codon (Marra et al.. Science 2003 May 1 ; (epub 
ahead of print); and Rota et al., Science 2003 May 1, (epub ahead of print)). 

SARS coronaviruse is a newly discovered virus which has not been previously 
detected in human or animals. The genome structure of SARS coronaviruse is very 

20 sunilar to other coronaviruse. The genome of SARS coronaviruse is 30 K base pairs in 
lengdi and the genome is considered very large for a virus. The genome of SARS 
coronaviruse encodes RNA polymerase (polymerase la and lb), S protein (sfpike protein), 
M protein (membrane protein), and N protein (nucleocapsid protein), etc. 

Currently, there are three types of detection methods for SARS coronaviruse: 

25 inmiunological methods (e.g., ELISA), reverse transcriptase polymerase chain reaction 
(RT-PCR) tests, and cell culture methods. 

There are significant drawbacks of the above three detection methods. For 
example, ELISA can reliably detect antibodies from serum of SARS patients. However, 
those antibodies can only be detected twenty one days after development of symptoms. 

30 Cell cultuze methods have a relative long detection cycle and can be applied only to 
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limited conditions. In addition, cell culture methods can only detect existence of alive 
virus. 

The key step of preventing the spread of SARS coronaviruse is early diagnosis 
and early quarantine and treatment. RT-PCR is the only existing method that allows 

S detection of nucleic acid of SARS coronaviruse. However, RT-PCR cannot eliminate 
infected patient before SARS virus expression, and detection rate for RT-PCR is low. 
The detection process requires expensive real time PGR equipment. Thus, RT-PCR 
caimot satisfy the need of early clinical screening and diagnosis. There exists a need in 
the art for a quick, sensitive and accurate diagnosis of the severe acute respiratory 

10 . syndrome (SARS). The present invention address tibis and other related needs in the art. 

BRIEF SUMMARY OF THE INVENTION 
The current method for clinical dic^osis is mainly based on symptoms such as 
fever, shadows on patient's lung, dry cough, and weakness in patient's arms and legs. 

IS However, these symptoms are not specific for SARS; other pathogens can cause the same 
or similar symptoms. For example, regular pneumonia caused by Chlamydia 
pneumoniae and Mycoplasma pneumoniae also generates shadows on patienf s lung; 
fever and cough are also associated with influenza; and similar symptoms are also 
associated with infection of the upper respiratory tract caused by human coronaviruse 

20 229E and OC43 . Thus, diagnosis for SARS solely based on the symptoms of the 
patient is problematic. 

Current clinical data indicate that many suspected SARS cases actually did not 
have infection by SARS virus, and mstead, had infection by other pathogens. Thus, 
there is a need to develop a method for simultaneous detection of SARS and other 

25 pathogens that cause symptoms similarly to SARS. Such method would provide quick 
screening of suspected cases in order to reduce probabili^ of diagnostic errors, to allow 
timely and adequate treatment, and to avoid unnecessary panic and medical waste. 
Patients infected with SARS virus are more susceptible to other pathogens due to 
decreased immunity caused by SARS virus. It is possible that SARS patients are also 

30 infected with other pathogens that generate symptoms similar to SARS. For example, if 
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a patient is infected with both SARS and Afycoplasma pneumoniae^ treatment with 
medicine only for SARS will not make symptoms disappear immediately. In this 
situation, a simultaneous detection of infection by both pathogens would allow 
immediate and effective treatment of patients for both pathogens. A biochip-based 
5 diagnosis is a fast and low cost method for high throughput simultaneous screening of 
multiple samples. Thus, one objective of the mvention is to provide a biochips for 
simultaneous detection of SARS virus and other pathogens that cause S ARS*like 
symptoms. 

Clinical data also indicate tiiat those SARS patients infected with otiier pathogens 

10 (pathogens that severely interfere and obstruct inununity, such as hq^atitis B and HTV) 
have aggravated symptoms and high probability of infectmg others (these patients are 
called "super-spreaders"). Proper detection of such patients would allow adequate 
treatment and timely quarantine of patients. Thus, another objective of the invention is 
to provide a nucleic acid microarray for simultaneous detection of SARS virus and other 

1 S pathogens that aggravates symptoms of SARS. 

In one aspect, tiie present invention is directed to a chip for assaying for a 
coronaviruse causing the severe acute respiratory syndrome (SARS-CoV) and a 
non-SARS-CoV infectious organism, which chip comprises a support suitable for use in 
nucleic acid hybridization having immobilized thereon an oligonucleotide probe 

20 complementary to a nucleotide sequence of S ARS-CoV genome, said nucleotide 
sequence comprising at least 10 nucleotides, and one or more of the following 
oligonucleotide probe(s): a) an oligonucleotide probe complementary to a nucleotide 
sequence of a non-SARS-CoV infectious organism causing SARS-Iike symptoms, said 
nucleotide sequence comprising at least 10 nucleotides; b) an oligonucleotide probe 

25 complementary to a nucleotide sequence of a non-SARS-CoV infectious organism 

damaging an infectious host's immune system, said nucleotide sequence comprising at 
least 10 nucleotides; or c) an oligonucleotide probe complementary to a nucleotide 
sequence of a non-SARS-CoV coronaviridae vims, said nucleotide sequence comprising 
at least 10 nucleotides. 
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In some embodiments, the chip of the invention comprises a support suitable for 
use in nucleic acid hybridization having immobilized thereon at least two oligonucleotide 
probes complementary to at least two different nucleotide sequences of S ARS-CoV 
genome, each of said two different nucleotide sequences comprising at least 10 
S nucleotides. 

In some embodiments, the non-SARS-CoV iitfectious organism causing 
SARS-like symptoms is selected from the group consisting of a human coronaviruse 
229E, a human coronaviruse OC43» a human enteric coronaviruse, an influenza viras, a 
parainfluenza virus, a respiratory sncytical virus, a human metapneumovirus, a 

10 riiinovirus, an adenoviruse, a mycoplasma pneimioniae, a chlamydia pneumoniae, a 
measles virus and a rubella virus. 

In some embodiments, the non-SARS-CoV infectious organism damaging an 
infectious host's immune system is selected fix>m the group consisting of a hepatitis virus, 
a transfusion transmitting virus (TTV), a human immunodeficiency virus (HIV)> a 

1 5 parvovirus, a human cytomegalovirus (HCMV), an Epstein-Barr virus (EB V) and a 
tre-ponema palidum. 

In another aspect, the present invention is directed to a method for assaying for a 
SARS-CoV and a non-SARS-CoV infectious organism in a sample, which methods 
comprises: a) providing an above-described chip; b) contacting said chip with a sample 

20 containing or suspected of containing a nucleotide sequence of a SARS-CoV and a 
non-SARS-CoV infectious organism under conditions suitable for nucleic acid 
hybridization; and c) assessing hybrids formed between said nucleotide sequence of said 
SARS-CoV or said non-SARS-CoV infectious organism, if present in said sample, and 
said oligonucleotide probe complementary to a nucleotide sequence of said SARS-CoV 

25 genome or said oligonucleotide probe complementary to a nucleotide sequence of said 
non-SARS-CoV infectious organism genome, whereby detection of one or both of said 
hybrids indicates the presence of said SARS-CoV and/or said non-S ARS-CoV infectious 
organism in said sample. 

In some embodiments, the SARS-CoV is assayed by: a) providing a chip 

30 comprising a support suitable for use in nucleic acid hybridization having immobilized 
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thereon at least two oligonucleotide probes complementary to at least two different 
nucleotide sequences of S ARS-CoV genome, each of said two dififerent nucleotide 
sequences comprising at least 10 nucleotide; b) contacting said chip with a sample 
containing or suspected of containing a SARS-CoV nucleotide sequence under 

5 conditions suitable for nucleic acid hybridization; and c) assessing hybrids formed 

between said S ARS-CoV nucleotide sequence, if present in said sample, and said at least 
two oligonucleotide probes complementary to two different nucleotide sequences of 
SARS-CoV genome, respectively, to determine the presence, absence or amount of said 
S ARS-CoV in said sample, whereby detection of one or both said hybrids indicates the 

10 presence of said SARS-CoV in said sample. 

By using multiple hybridization probes, the present methods reduce the 
occurrence of false negative results compared to a test based on a single hybridization 
probe as the chance of simultaneous mutations of the multiple hybridization targets is 
much smaller than ihc chance of a mutation in the single hybridization target When 

1 5 other preferred embodiments are used, e.g. , a negative control probe and a blank spot on 
the chip, the chance of a &lse positive result can also be reduced. The inclusion of 
more preferred embodiments, e.g., an immobilization control probe and a positive control 
probe, on the chip can provide further validation of the assay results. The use of 
preferred sample preparation procedures, RNA extraction procedures and amplification 

20 procedures can further enhance the sensitivity of the presCTit methods. 

In still another aspect, the present invention is directed to an oligonucleotide 
primer for amplifying a nucleotide sequence of an influenza A virus, an influenza B virus, 
a human metapneumovirus, a human adenovirus, a human coronaviruse 229E or a human 
coronaviruse OC43, which oligonucleotide primer comprises a nucleotide sequence that: 

25 a) hybridizes, imder high stringency, with a target nucleotide sequence of influenza A 
virus, influenza B virus, human metapneumovirus, human adenovirus, human 
coronaviruse 229E or human coronaviruse OC43, or a complementary strand thereof, 
that is set forth in Tables 1-6; or b) has at least 90% identity to a target nucleotide 
sequence of influenza A virus, influenza B virus, human metapneumovirus, hunoan 
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adenovirus, human coronaviruse 229E or human coronaviruse OC43 comprising a 
nucleotide sequence, or a complementary strand thereof, that is set forth in Tables 1*6. 



Table 1 > Exemplary Influenza A Virus Primers 



M 


Sequence 


PMIAJ0O0O1 


TTTGTGCGACAATGCnCA 


PMIAJQ0002 


GACATTTGAGAAAGCTTGCC 


PMIA.00003 
PMIA_00004 


AGGGACAACCTNGMCCTGG _ _ _ . . . 
AGGAGTTGAACCAAGACGCAn 


PMI/LOOOOS 


ACCACAnCCCTTATACTGGAG 


PMIA-00006 


TTA6TCATCATCTTTCTCACAACA 


pmjxm 


ACAAATTGCTTCAAATGAGAAC 


miAJDOOOS 


TGTCTCC6AAGAAATAAGATCC 


PMIA-00009 


GCGCAGAGACTTGAAGATGT 


PMI/L00010 


CCnCCGTAGAAGGCCCT 
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Table 2. Exemplary Influenza B Virus Primers 



Id 


Sequence 


PMIB_00001 


CACAATGGCAGAATTTAGTGA 


PMIB_00002 


GTCA6TTTGATCCC6TAGTG 


PM1BJD0003 


CAGATCCCAGAGT66ACTCA 


PM1B_00004 


TGTAnACCCAAGGGnGTTAC 


PMIB_00005 


GATCAGCATGACAGTAACAGGA 


PMIB.OOOOe 
PM\B_00007 


ATGTTCGGTAAAAGTCGTTTAT 
CCACAGGG6AGATTCCAAAG 


PMIB_00008 


GACATTCTTCXn"GATTCATAATC 


PMIB_00009 


CAAACAACG6TAGACCAATATA 


PMIB.OOOlO 


AGGnCAGTATCTATCACAGTCn 


PMIB.OOOH 


ATGTCCAACAT6GATATTGAC 
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w 


Sequence ' 


PMIBJKX)12 


GCTCTTCCTATAAATCGAATG 


PMiB_00013 


TGATCM6TGATCGGMGTA0 


PMIB_00014 


GATGQrrCTGCTTAATTGGAA 


PMIBJD0015 


ACAGAAGATG6AGAA6GCAA 


PMIB_00016 


ATTQTnCnTGGCCTGGAT 



Table 3. Bxemplaiy Human Metapneutnovirus Primers 



. 'id • 


"• Sequence. ..• 


PMM.00001 
PMM.00002 


CATCCCAAAAATTGCCAGAT 
TTTGGGCTTTGCCTTAAATG 


PMM.00003 


ACACCCTCATCATTGCAACA 


PtMJfXKn 


GwCTTCTGACTGTGGTCTC 


PMM_00006 


C6ACACAGCAGCAG6AATTA 


PMtA.00006 


TCAAAGCTGCTTGACACTGG 


PMM_00007 


CAAGT6CGACATTGATGACC 


PMM_00008 
PMM_00009 
PMklLOOOOlO 


TAATTCCTGCTGCTGTGTCG 
GCGACTGTAGCACTTGACGA_^ _ 
TCATGATCAGTCCCGCATAA 


PMM_000011 


TGTnCAGGCCAATACACCA 


PMM_000012 


TCATGATCAGTCCCGCATAA 


PMM_000013 


TC5AT6G6TAATGAAGCAGCA 


PMM_000014 


GGAGTTTTCCCATCACTGGA 


pmmjoooois 


TCCAGTGATGGGAAAACTCC 


PMM.000016 


TGnGAGCTCCTTTGCCTTT 



Table 4. Exemplaiy Human Adenovirus Primers 



Id 


Sequence 


PMAd1_00001 


T6GCGGTATAGGGGTAACTG 
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• M ■•. 


' 'Soijuence ' 


PMAd1_00002 


AnGCGGTGATGOnAAAGG 


PMAd1_00003 


TTTTGCCGATCCCACnATC 


PMAd1jD0004 


GCAAGTCTACCACGGCATTT 


PMAd2jD0001 


CTCCOnATCGCTCCATGn 


PUMOJOVa 


AAGQACTGGTCGITGGTGTC 


PMA(J2_00003 


AAATGCCGTGGTAGAITTGC 


PMAd2.O00O4 


GTTGAAQGGGnGACGnGT 


PMAd3_00001 


TCCTCTGGATGGCATA6GAC 


PMAd3j00002 


JGnGffrGTTAGTGGGCAAA 


PMAd3_00003 


ACATGGTCCTGCAAAGnCC 


PMAd3JD0004 


GCAnGTGOCACGTTGTATC 


PMA(M_00001 


CGCTTCGGAGTACCTCAGTC 


PMAd4_00002 


CTGCATCATTGGTGTCAACC 


PMAd4_00003 


GGCACCTTTTACCTCAACCA 


PMAd4_00004 


TCTGGACCAAGAACCA6TCC 


PMAd5_00001 


GGCCTACCCT6CTAACTTCC 


PMAd5JD0002 


ATAAA6AA66GTG6GCTC6T 


PMAd5_00003 


ATCGCAGTTGAATGCTGTTG 


PMAd5_00004 


GnGAAGGGGTTGACGnGT 


PMAd7_00001 


ACATGGTCX^TGCAAAGTTCC 


PMAd7JD00Q2 


GATCGAACCCTGATCCAAGA 


PMAd7_00003 


AACACCAACCGAAGGA6AT6 


PMAdZJXXXM 


CCTAT6CCATCCAGAGGAAA 


PMAd11_00001 


CAGATGCTCGCCAAGTACAA 


PMA<i11_00002 


AGCCATGTAACCCACAAAGC 


PMAd11_00003 


AC6GACGTTATGTGCCTTTC 


PMAd11_00004 


GGGAATAnGGnGCATTGG 


PMAd21j0OOO1 


ACTGGnCCTGGTCGAGATG 


PMAd21_00002 


1 AGCCATGTAACCCACAAAGC 
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• ■ .• V,.. Sequence . 




PMAd21_00003 


CTG6ATAT66CCAGCACTTT 


PMAd21.00004 


CACCTGAG0TTCTG6TT6GT 


PMAd23.00001 


TAAT6AAAA6G6C6QACAA6 


PMAd23_00002 


GCCAATGTAGnTGGGCTOT 


PMAd23_00003 


AAaCCGCGGTAGACAGCTA 


PMAd23.00004 


CGTAGGTGTTGGTGTTGGTG 


.. ... . . .. 



Table 5 . Exemplary HCoV-OC229E Primers 



'ml 

w 


• .8equeno$ • ■ 


PMV-a0053 


TCACTT6CTTCCGTTGAGGTTGGGCTGGCGGTTTAGAGTTGA 


PMVja0064 


GGTTTCGGATGTTACAGCGTGTGCGACCGCCCTTGTTTATGG 






PMV_aC»56 


GGTTTCGGATGTTACAGCGTGCCCGGCATTATTTCATTGTTCTG 


PMV.a0057 


TCACTTGCTTCCGTTGAGGACAAAAGCCGCTG6TGGTAAA6 


PMV.a0058 


GGTnCGGATGnACAGCGTCAGAAATCATAACGGGCAAACTCA 


PMV.a0069 
PMV_a0060 


TCACnGCnCCGnGAGGAAGAGTTAnGCTGGCGTTGnGG 
GGTTTCGGATGmCAGCGTGCCCGGCAnATTTCATTGTTCTG 


PMVJb0053 


TTGGGCTGGCGGrrTAGAGnGA 


PMV.b0064 


GTGCGACCGCCCTTGTTTATG6 


PMV.b0055 


GCGHGnGGCCTT 1 nCTTGTCT 


PMV.b0056 


GCCCGGCATTATTTCATTGnCTG 


PMV_b0057 


ACAAAAGCCGCTGGTGGTAAAG 


PMVJ)0058 


CAGAAATCATAACGGGCAAACTCA 


PMV-bOa59 _ 


AAGAGTTAnGCTGGCGTTGnGG 


PMVJJ0060 


QCCCQGCATTATrTCATTGTTCTG 



Table 6. Exemplaiy HCoV-OC43 Primers 



Id 



Sequence 
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Sequence'-'! , i 


PMV.aOOei 


TCACTTtOT00(mXJA(KnTG^ 


PMV^a0062 


WTTTCWJATOITAaGaTCTCGWMCATa 


PMV.bOOei 


TTGGGGTGATGGGTrrCAGAITAA 


PIIV.b0062 


CTCXXXJAAGATCGCCTTCTT^ | 



In yet another aspect, the present invention is directed to a kit for amplifying a 
nucleotide sequence of an influenza A virus, an influenza B virus, a human 
metapneumovirus, a human adenovirus, a human coronavuiise 229E or a human 

5 coronaviruse OC43, which kit comprises: a) a primer described above; and b) a nucleic 
acid polymerase that can amplify a nucleotide sequence of an influenza A virus, an 
influenza B virus, a himian metapneumovirus, a human adenovirus, a human 
coronaviruse 229E or a human coronavmise OC43 \ising said primer. 

In yet ano&er aspect, the present invention is directed to an oligonucleotide probe 

10 for hybridizing to a nucleotide sequence of an influenza A virus, an influenza B* virus, a 
human metapnexrniovims, a human adenovirus, a hxmian coronaviruse 229E or a human 
coronaviruse OC43, which oligonucleotide probe comprises a nucleotide sequence that: a) 
hybridizes, tmder high stringency, with a target nucleotide sequence of influenza A virus, 
influenza B virus, human metapneumovirus, human adenovirus, human coronaviruse 

1 5 229E or human coronaviruse OC43, or a complementary strand thereof, that is set forth 
in Tables 7-12; or b) has at least 90% identity to a target nucleotide sequence of influenza 
A virus, influenza B virus, human metapneumovirus, hiunan adenovirus, human 
coronaviruse 229E or human coronaviruse OC43, or a complementary strand thereof, 
that is set forth in Tables 7-12. 

20 



Table 7. Exemplaxy Influenza A Virus Probes 



.•■t.-'ld 


. Sequence 


PBUL00001 


mAGAGCCTATGT66ATGGATTCRMCa3MCGGCTGCAn6A6G6CM6C^ 


PBIA_O00Q2 


ACAATTGAAGAAAGATTTGAMTCACTGGAACCATGCGCAGGCnGCCGACCAMGTCTCCCACCGAACT 
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•'• Sequence ' , • 


PBIAJ00003 


AGCAATNGAGQAGTGCCTGATTAANGATCOCTGGGTmGCTNAATGC 


P8IAJ00004 


CCATACAGOIIATGGMCAGGMCAGGATACACCATGGACACAQTCAACAGMCMC^^ 


PBIAJD0005 


GG6a>GGGAGTCnC6A6CTCTCN6Aa3AAAA66(^CGAACCCGATC6T6CC 


P8IA_00006 


GATCTNGAGGCnn'CATOGAATGGCTAAAGACAAGACC^TCCTGTCACCTCTGACTAA 



Table 8. Exemplary Influenza B Virus Probes 



w 


Sequence . " 


PBIBJ)0001 


GCT66GAAATA6CAT6GMCTGATGATAnCA6CTACAATCMQACTATTCGnM 


PBIBJ0OOQ2 
PBIB.00003 


TCTGTTCCAGCTGGmCTCCAATmGAAGGAATGAGGAGCTACATAGACA^ 
nACAACCATGAGCTACCAGAAGnCCATATAATGCCmcnCTAATGTCTGATGAATT^ 


PBtB^00004 


ACAAATAAGATCCAAATGAAAT6GGGAATGGAAGGTAGAAGATGTCTGCnCAATCAATG(^ 


PBiBJ)0005 


GAGGGAATGTATTCTGGAATAGANGAATCTAmGTAACAACCCnGG^ 


PBIB.00006 


CTACCGTGnGGGAGTAGCCGCACTAGGTATCAAAAACAnGGAAACAAAGAATACn^ 


PBIBJ)0007 


GGCTATGACTGAAAGAATAACCAGAGACAGCCCAATTTGGTTCCGGGATTmOTAGTAT^^ 


PBIB^OOOOS 


AGTGATCAGAGGAACATGATTmGAGGAACAATGCTACGCTAAGTGnGCA^ 


PBIBJ)0009 
PBIBjDOOlO 


AAAATCCCmGTNGGACATnGTCTAnGAGGGCATCAAAGANGCAGATATAACGCC^^ 
CnGGAATACAAGGGAATACAACTTAAAACAAATGCTGAAGACATAGGAACCAAAGGCCAAATGTC^ 


PBIB.00011 


GTGGCAGGAGCAACMTMGCTGAGnCATAGAAATGCTACAGTGCmCAAGGTGAAM 


PBIB.00012 


GGAACCCATCCCCGGAAAGAGCAACCAGAAGCAGTGAAGCTGATGT^ 


PBIB^00013 


CTGmCGAAAGATGAAAGGCACTAAAAAGAGnGGACnGACCCTTCAnAATCAGTACCTTTGC^^ 


PBIB^OOOU 


AGAGTTnGTCTGCAnAACAGGGACAGAAnCAAGCCTAGATCAGCAnAAAATGCAAG^^ 


PBIB^OOOIS 


GAGGGAGGTGATGGAGATGTCAAAGGAAATCTACTCAAGATGATGAATGACTCAATGGCTAAGAAAACCA 


PBIBJ0016 


CCTATCAGGAATGGGAACAACAGCAAGAAAAAAGAAAGGCCTGAnCTAGCTGAGAGAAAAAT^ 


PBIB.00017 


GCAAGTCAAAAGAATGGGGAAGGAAnGCAAAGGATGTAATGGAAGTGGTAAAGCAGAGGTGT^ 



Table 9. Exemplary Human Metapneumovirus Probes 



M 


Sequence 


PBM_00001 


AAAAGTGTATCACAGAAGTTTGTTCAnGAGTATGGCAAAGCATTAGGCTCATC^TCTACAGGCAGCy^ 
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■ ■ deqiNnoB • 




PeilL00002 


GAAAGICTAmonAATATATTCATGCAA6CmTG6A6(XX36TOVAACAATG^ 




PBM.00003 


ACGCTOnOTGTGGAGAAAnCTOTATGCTAAACATGCTQAnACAAATATGCTGCAQAAATAGGAATAC 




PBM.00004 


nAAGGAATCATCAGGTAATATCCCACAAAATCASAGGCCCTCAGC^CCAQACACACCCATAATCTTAn 




PBII/L00005 


T6A6CAATCAAAGGA6TG(MACATCAACATATCCACTACAAATTACCCATGCAAA6TCAG(M^ 




PBIILOOOOe 


CT6nCCAn66CA6CVVACAGAGTAGG6ATCATCAAG(M6CTGAACAAA66n6CTCCTATATAACC^ 




PBM.00007 


ACnAATGACAGATGCTGAACTAGCCAGGGCCGTnCTAACATGCCGACATCTGCAGGACAAATAAAATT 




PB«iL00008 


AAAAAAAG6GAAACTAT6mGCCTmAA6AGAAGAC(^666TGGTAn6T(»^GAATG(M6G6TCA^ 




PBM.00009 


GAAAAGMCACyVCCAGnACMTACCAGCATnATCAAATCGGTnCTATCAAAGAGAGTGAATCAGCCA 




PBMJ00010 


C^TCAGTTGGCAAAAAAACACATGATCTGATCGCATTATGTGATnTATGGATCTAGAAAAGAACACA 




PBM_00011 


CAGCTAAAGACACTGACTATAACTACTCTGTATGCTGC^TC^CAAAGTGGTCCAATACTAAAAGTGA^ 




PBMJ00012 


AAAA6AACACACCAGnACAATACCA6CAmATCAMT036mCTATCAAAGAGA6T^^ 




PBM_00013 


CTAnATAGGAGAAAAAGTGAACACTGTATCTGAAACATTGGAATTACCTACTATCAGTAGACCCACCAA 




PBM_00014 


AAGTTAGCATGGACAGACAAAGGrGGGGCAATGAAAACTGAAGCAAAGCAAACAATCAAAGnATGGATC 




PBM_00015 
PBMJOOOIS 


CAGGAAAATACACAAAGnGGAGAAAGATGCTCTAGACnGCmCAGACAATGAAGAAGAAGATGCAGA 
CTAATAGCAGACATAATAAAAGAAGGCAAGGGAAAA6CAGCAGAAATGATGGAAGMGAAATGAACCAGC 




Table 10. Exmnplaiy Human Adenovirus Probes 




Id 




PBAcLOOOOl 


CTGACAOn'ACCAAGGTATAAAATC^VAACGGAAACGGTAATCX^CAAAACTGGAC^^ 


PBAdjOOOOa 


TCCTCTACT(XAACATTGCACTGTACCTGCCTGACAAGCTAAAATACACTCCTACAAATGTGGAAATATC 




PBA(L00003 


GCTATCG6AGGCAGAGTAGTAAAAAAGACTACTCCCATGAAA(XATGGTAC6GATCGTATGCCAGACCTA 




PBAd_00004 


AGTAnGTTTTGTACAGTGAGGATGnAATATGGAAACTCCTGATACTCACATTTCATACAAACCAAGCA 


PBAdjOOOOS 


GGGAAACGATCTOGAGTTGACGGGGCTAGCATTMGmGACAGCATTTGTCTTTACGCCACCnCTTC 


PBA<L00006 
PBAdJDOOO? 
PBA(L00008 


nQay^TTAAAAACCTCCTCCTCCTGC(y^GGCTCATATAWTATGAATGGAAGTTCAGGAAG6AT6rTAA | 
TTGCAACACGTAATGAAATAGGAGTGGGTAACy^CTnGCCATGGAAATTAACCTAAATGCCAACCTATG j 
TTGQGGTAACTGACACCTATCAAGCTAnAAGGCTAATGGCAATGGCTCAGGCGATAATGGAGATATTAC 


PBAcLOOOOg 


AGGTATCAAGGCATrAAAGnAAAACCGATGACGCTAATGGATGGGAAAAAGATGCTAATGTTGATACAG 


PBA(L00010 


GAGAAGTTrrCTGTACTCCAATGTGGCTTTGTACCnCCAGATGTTTACAAGTACACGCCACCTAACATT 
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■ -w •■ • : • 


' ■"■.•.'■•■■;*. ' , ..V . :'■ ••«';'< 
. ■ Sequence ' ^ '* . " 


PBA4.00011 


ATCAGTCAmAAOGACTACCTCTCTGCAGCTAACATGCmAOOCCAnCCTGCCAATGCAA^^ 


PBACL00012 


CTACnCOTATAnCTGGATCTAnCCCTACCTGGATGGCACCrmACCnAACMWCmCAAGAAO 


PBAd_00013 


ACCTGCCAGT6GAA6GAT6CTAACA6CAAAAT6CATACCm6666TA6CTGCCATGCCA6GTGnACT6 


PBMjmA 


ATAGAAGOTGATGGGCTGCCTAnAGAATAGAnCMCnCTGGAACTGACMCAGTAATTTATGCTGATA 


PBA4.0001S 


TTGAAAnAAGOSCACXXrrGGACGGOGAGGGGTACAAC^TGGCCCAGTGCAACATGACX^ 


PBAd_00016 


CGGCAACGACCGGCTCCTGACGCCCAACGAGTTTGAAATTAAGCGCACCGTGGACGGCGAGGGGTACAAC 


PBACL00017 


CTCC»\GTAACmAT6TCCATGGGCGCACTCACAGACCTG6GCCAAAACCTTCTCTA(X^^ 


PBAdL00018_ 

PBAdlJ)0019 

PBA(L00020 


1 

GCTAAmCCCCTATCCGCnATAGGCAAGA(XGCAGTTGACAG(^nA(X;CAGAAAAAGTrTCTrTGCG 
ACAGTCCnCGAACGTAAAAATnCT6ATAAax:AAACACCTAGGACTACATGAACAAG0GAGTGGT^ 
AAGATGAAmCCAAAnACTGCmC(»VCTGGGA60T(^GATrAATACAGAGACTCmCC^ 


PBAdJXXBI 


A6CTAACAT6CmAC(XX;ATCCCTGCCAAT6CAACCAACAnCCAATTTGCATCC^ 


PBAdj0OO22 


TTCAACTCnGAAGCCATGCTGCGCAACGATACCAATGATCAGTCAnCAACGACTACCTCTCTGCAGCT 


PBACL00023 


AGGCTGTGGACAGCTATGATCCCGATGTTCGTAnAnGAAAATCATGGCGTaSAGGATGAACTGC^ 


PBA(L00024 


TGAAATTGTGCmACACGGAAAATGTCAATTTGGAAACTCCAGACAGCCATGTGGTATACAAGCGAGGA 


PBAdL00025 


CATC6GCTATCAGGGCTTCTACAnCCAGAAGGATA(MAAGATCGMTGTATTCATTmCMGAM 


PBAIL00Q26 
PBML00027 
PBA«L00026 


GCTGmCTCCCAGGCT^CXn'ACACnATGAGTGGAACTnAGGAAGGATGTGAACATC 

ATGACACXW^TGATCMGTCATTCAACGACn^ACCT^ATCTGCAGCTAACATGCTCTACCCCAn 

CTTGCCAACTACAACATTGGATACCAGG6CnCTACGnCCTGAGGGTrA(»\AGGATC^ 


PBAcUH)029 


GATCGCATGTACTCCTTCTTCAGAAACnCCAGCCCATGAGTAGACAGGTGGTTGATGAGAnAACTACA 


PBA(L00030 


CCCCTAAGGGCGCTCCCAATACATCTCAGTGGATTGCTGAAGGCGTAAAAAAAGAAGATGGGGGATCTGA 


PBAdJ0OO31 


AGAAAATGTAAAmGGAAACTCCAGAnCCCATGnGTTTACAAAGCAGGAACnCAGACGAAAGCTCT 


PBAdL00032 


TGTGGCTACCAATACTGmAO^AAGGTGTTAAGnACAAACTGGTCAAACTGACAAATGGCAGAAAG^^ 


PBAd_00033 


CCGAATTGGGAAGGGTAGC^TAITCGCCATGGAAATCAATCTCCAGGCCAACCTGTGGAAGAGTTTTCTG 


PBMJXXm 


TTGATGAG6TCAA™CAAAGAOTCAAG6CCGTCGC<yVTACCCTAC(y^CACAACAACTCTGG(^ 


PBAd_00035 
PBA(L00036 


TGACGAAGAGGAAGAGAAAAATCTCACCACnACACTTTTGGAAATGCCCCAGTGAAAGCAGAAGGTGGT 
AGAAGAimGAC^TTGACATGGCmcmGATTOJAAGACTATTAACAaCCAGATGTTGTGCTGTAT 



Table 1 1 . Exemplaiy HCoV-OC229E Probes 
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■• •; 'r--. ''Sequence; '.. •■ v..'-' - ". • • 


pe8ioo4e 


AATQG66TTAT6TTQ6TTCACT(n<X:ACTAATCACCATGCAAmQTMT6nCATAGAAATGA^ 


PBS10050 


GTGTATQACTGCmGnAAQAATGTGQAnGGTCAAnACCTACCCTATGATAGCTAATGAAAATGCCA 


PBS10051 


TT6(ykTCnCTmGnGQTAT6CCATCTTrTGnGCATATGAAACA6CAAGACAAGA6TATGAAAATGC 


PBS100K 


AAATGOnOCTCACCACAAATAATCAAACAAnGAAGAAGGCTATGAATGTTGCAAAAGCTGAGTTTGAC 


PBS10053 


CTGCTQCAGCTATGTACAAAGAAGCACGTGCTGnAATAGAAAATCAAAAGnGTTAGTGCCATGCATAG 


PBS10054 


ACGmGGACATGTCTAGTGTTGACACTATCCnAATATG6WCGTAATG6T6n6T(X:CTCmCCGTT 


PBS100S5 


CTG6T6GTAAA6mCATmCTGATGACGnGAA6TAAAAGACATTGAA(X^6TTTACA6A6TCAAGCT 


PBS10056 


TrTACAGAGTCAAGCTnGCTTTGAGTrTGAAGATGAAAAACnGTAGATGTnGTGAAAAGGCAAnGG 


PBS100S7 


GATGTTTGTGAAAAGGCAATTGGCMGAAAAnAAACATGAAGGTGACTGGGATAGCTTnGTAAGACTA 


PBS10068 


6C6n6TTGGCCTTTn(Tr6TCTAAG(yVTAGTGATmG6TCTTGGTGATCTTGTC6ATTm 


PBSAOOSO 


AGCAA6ACAA6AGTATGAAAATGCT6nGCAAAT6GTT(»TCACCACAAATAATCAAACAAnGAAGAA^ 


PBS10060 


TTGAAGAAGGCTATGAATGTTGCAAMGCTGAGTTTGACAGGGAATCATCTGTTCAAAAGAAAAnAACA 


PBS10061 


CTGCTGCAGCn^ATGTACAAAG/^GCACGTGCTGTTAATAGAAAATCAAAAGTTGTTAGTG^ 



Table 12. Exemplaiy HCoV-OC43 Probes 





. ' '.i: . Sequence •.; " 


PBS10062 
PBS10063 


CTCACATCCTAGGMGAT(X:ATAGTmAGATGnAMGGTGTAGM 
GGATTGGCCAnGCAay^TAGCrcAACTCAOGGAT^ 


PBS10064 


GCATGCAAnCAATOTAAAATCACCATCAACCOT 


PBS10065 


ATAGnAGTCACTTOATCGGAATTOGTmGAATACACATCACa 



In yet another aspect, the present invention is directed to a kit for hybridization 
5 analysis of a nucleotide sequence of an influenza A virus, an influenza B virus, a human 
metapneumovirus, a human adenovirus, a hmnan coronaviruse 229E or a human 
coronaviruse OC43, vMch kit comprises: a) a above-described probe; and b) a means 
for assessing a hybrid formed between a nucleotide sequence of an influenza A virus, an 
influenza B virus, a human metapneumovirus, a human adenovirus, a human 
10 coronaviruse 229E or a human coronaviruse OC43 and said probe. 
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BRIEF DESCRIFnON OF THE SEVERAL VffiWS OF THE DRAWING(S) 
Figure 1 A and IB illustrate exemplary SARS-CoV genome structures {See Figure 
2 of Marra et al.. Science 2003 May I; [epub ahead of print]; and QenBank Accession 
No.NC_0(M718)- 

5 Figure 2 illustrates an exemplary sample preparation procedure. 

Figure 3 illustrates an exemplary probe labeling to be used in PGR. The 
sequence of the universal primer is complementary to the common sequence of the 
specific primer. The universal primers and tiie specific primers are added into the PGR 
master mix before the amplification are performed. The specificity of the amplification 

10 is ensured by the specific part of the specific primer. After one or a few thermal cycles, 
the universal primer can be incorporated into the amplicon efficiently. Then the 
universal primer can anneal to the complementary sequence of the common sequence of 
the specific primer The PGR can further proceed with the fluorescence dye 
incorporated in the umversal primer. 1 and 6 depict a fluorescence dye; 2 depicts an 

1 S upstream universal primer; 3 depicts an upstream specific primer with a common 

sequence; 4 depicts a template; S depicts a downstream specific primer vdth a common 
sequence; and 7 depicts a downstream universal primer. 

Figure 4 illustrates probe immobilization on a glass slide surface modified with 
an amino group, e.g.y poly-L-lysine treated. Amine Coupling Chemistry: Amine 

20 Substrates contain primary amine groups (NHS**) attached covalently to the glass surface 
(rectangles). The amines carry a positive charge at neutral pH, allowing attachment of 
natively charged DNA (double helix) through the formation of ionic bonds witii the 
negatively charged phosphate backbone (middle panel). Electrostatic attachment is 
supplemented by treatment with an ultraviolet light or heat, which induces covalent 

25 attachment of the DNA to the surface through the covalent binding between the primary 
amine and thymine (right panel). The combination of electrostatic binding and covalent 
attachment couples the DNA to the substrate in a highly stable manner. 

Figure 5 illustrates an exemplary array format of S ARS-CoV detection chip. 
Figure 6A and 6B illustmte SARS-CoV detection from a SARS patient blood 

30 sample (sample No. 3). 
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Figure 7A and 7B illustrate SARS-CoV detection fix>m a SARS patient blood 
sample (sample No. 4). 

Figure 8A and 8B illustrate SARS-CoV detection from a SARS patient sputum 
sample (sample No. S). 
5 Figure 9A and 9B illustrate SARS-CoV detection from a SARS patient sputum 

sample (sample No. 6). 

Figure 10 illustrates another exemplary amy format of SARS-CoV detection 

chip. 

Figure 1 1 illustrates all possible positive results on the SARS SARS-CoW 
10 detection chip illustrated in Figure 1 0. 

Figure 12 illustrates another exemplary array format of SARS-CoV detection 

chip. 

Figure 13 illustrates all possible positive results on the SARS SARS-CoV 
detection chip illustrated in Figure 12. 
1 5 Figure 14 illustrates all possible positive and negative results on the SARS 

SARS*<::oV detection chip illustrated in Figure 12. 



DETAILED DESCRIPTION OF THE INVENTION 
For clarity of disclosure, and not by way of limitation, the detailed description of 
20 the invention is divided into tibe subsections that follow. 



A. Definitions 

Unless defined otherwise, all technical and scientific terms used herein have the 
same meaning as is commonly imderstood by one of ordinary skill in the art to which this 

25 invention belongs. All patents, applications, published applications and other 

publications referred to herein are incorporated by reference in their entirety. If a 
definition set forth in this section is contrary to or otherwise inconsistent with a definition 
set forth in the patents, applications, published applications and other publications that 
are herein incorporated by reference, the definition set forth in this section prevails over 

30 the definition that is incorporated herein by reference. 
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As used herein, ^^a** or 'W* means ^at least one** or ^one or more.** 
As used herein, '^coronavuidae** refers to a family of single-stranded RNA viruses 
responsible for respiratory diseases. The outer envelope of the virus has dub-shaped 
projections that radiate outwards and give a characteristic corona appearance to 
5 negatively stained virions. 

As used herein, "polymerase chain reaction OE^CR)** refers to a system for in vitro 
amplification of DN A. Two synthetic oligonucleotide primers, which are 
complementary to two regions of the target DN A (one for each strand) to be amplified, 
are added to the target DNA (that need not be pure), in the presence of excess 
10 deoxynucleotides and a heat-stable DNA polymerase, e.g., Taq DNA polymerase. In a 
series, e.g., 30, of temperature cycles, the target DNA is repeatedly denatured (e.g., 
aroimd 90^C)^ annealed to the primers (e.g., at 50-60^C) and a daughter strand extended 
fiom the primers (e.g. , 72^C). As the daughter strands themselves act as templates for 
subsequent cycles, DNA fiiagments matching both primers are amplified exponentially, 
1 5 rather than linearly. The original DNA need thus be neith^ pure nor abundant, and the 
PGR reaction has accordingly become widely used not only in research, but in clinical 
diagnostics and forensic science. 

As used herein, "nested PGR" refers to a PGR in which specificity is improved by 
using two sets of primers sequentially. An initial PGR is performed with the "outer" 
20 primer pairs, then a small aliquot is used as a template for a second round of PGR with 
the "inner** primer pair. 

As used herein, **reverse transcription PGR or RT-PCR'* refers to PGR in which 
the starting template is RNA, implying the need for an initial reverse transcriptase step to 
make a DNA template. Some thermostable polymerases have appreciable reverse 
25 transcriptase activity; however, it is more common to perform an explicit reverse 

transcription, inactivate the reverse transcriptase or purify the product, and proceed to a 
separate conventional PGR. 

As used herein, 'primer'* refers to an oligonucleotide that hybridizes to a target 
sequence, typically to prime the nucleic acid in the amplification process. 
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As used herein^ '^probe** refers to an oligonucleotide that hybridizes to a target 
sequence, typically to fiicilitate its detection. The term ^target sequence*' refers to a 
nucleic acid sequence to v^hich the probe specifically binds. Unlike a primer that is 
used to prime the target nucleic acid in the amplification process, a probe need not be 
5 extended to amplify target sequence using a polymerase eiayme. However, it will be 
apparent to those skilled in the art that probes and primers are structurally similar or 
identical in many cases. 

As used herein, 'the concentration of said 5' and 3' universal pruners equals to or 
is higher than the concentration of said S' and 3' specific primers, respectively'* means 
10 that the concentration of the 5' universal primer equals to or is higher than the 

concentration of the S* specific primers and the concentration of the 3* universal primer 
equals to or is higher than the concentration of the 3' specific primers. 

As used herein, '^hairpin structure" refers to a polynucleotide or nucleic acid that 
contains a double-stranded stem segment and a single-stranded loop segment wherein the 
1 5 two polynucleotide or nucleic acid strands that form the double-stranded stem segment is 
linked and separated by the single polynucleotide or nucleic acid strand that forms the 
loop segment. The ^'hairpin structure" can further comprise 3' and/or 5' single-stranded 
region(s) extending from the double-stranded stem segment. 

As used herein, "nucleic acid (s)" refers to deoxyribonucleic acid (DN A) and/or 
20 ribonucleic acid (RNA) in any form, including inter alia, single-stranded, duplex, triplex, 
linear and circular forms. It also includes polynucleotides, oligonucleotides, chimeras 
of nucleic acids and analogues thereof. The nucleic acids described herein can be 
composed of the well-known deoxyribonucleotides and ribonucleotides composed of the 
bases adenosine, cytosine, guanine, thymidine, and uridine, or may be composed of 
25 analogues or derivatives of these bases. Additionally, various other oligonucleotide 
derivatives vdth nonconventional phosphodiester backbones are also included herein, 
such as phosphotriester, polynucleopeptides O^NA), methylphosphonate, 
phosphorothioate, polynucleotides primers, locked nucleic acid (LNA) and the like. 
As used herein, "complementary or matched" means that two nucleic acid 
30 sequences have at least 50% sequence identity. Preferably, the two nucleic acid 
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sequences have at least 60%. 70,%, 80%, 90%, 95%, 96%, 97%, 98%, 99% or 100% of 
sequence identity. ''Complementary or matched** also means that two nucleic acid 
sequences can hybridize tmder low, middle and/or high stringency condition(s). 

As used herein, ''substantially complementary or substantially matched*' means 
5 that two nucleic acid sequences have at least 90% sequence identity. Preferably, the 
two nucleic acid sequences have at least 95%, 96%, 97%, 98%, 99% or 100% of 
sequence identity. Alternatively, "substantially complementary or substantially 
matched'* means that two nucleic acid sequences can hybridize under high stringency 
condition(s). 

10 As used herein, "two perfectly matched nucleotide sequences" refers to a nucleic 

acid duplex wherein the two nucleotide strands match according to the Watson-Crick 
basepak principle, /.e., A-T and C-O pairs in DNA.DNA duplex and A-U and C-G pairs 
in DNA:RNA or RNA:RNA duplex, and there is no deletion or addition m each of the 
two strands. 

15 As used herein: "stringmcy of hybridization" in determining percentage 

mismatch is as follows: 

1) high stringency: 0.1 x SSPE (or 0.1 x SSC), 0.1% SDS, 65^C; 

2) medium stringency: 0.2 x SSPE (or 1 .0 x SSC), 0.1% SDS, SO'^C (also 
referred to as moderate stringency); and 

20 3) low stringency: 1.0 x SSPE (or 5.0 x SSC), 0.1% SDS, 50^C. 

It is understood tiiat equivalent stringencies may be achieved using alternative 
buffers, salts and temperatures. 

As used herein, "gene" refers to the unit of inheritance that occupies a specific 
locus on a chromosome, the existence of which can be confirmed by the occurrence of 
25 different allelic forms. Given the occurrence of split genes, gene also encompasses the 
set of DNA sequences (exons) that are required to produce a single polypeptide. 

As used herein, "melting temperature" ("Tm") refers to the midpoint of the 
tempmture range over which nucleic acid duplex, te., DNA:DNA, DNA:RNA, 
RNA:RNA, PNA: DNA, LNA:RNA and LNA: DNA, etc., is denatured. 
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As used herein^ ^'sample" refers to anything which may contain a target 
S ARS*CoV to be assayed or amplified by the present chips, primers, probes, kits and 
methods. The sample may be a biological sample, such as a biological fluid or a 
biological tissue. Examples of biological fluids include urine, blood, plasma, serum, 

5 saliva, semen, stool, sputum, cerebral spinal fluid, tears, mucus, anmiotic fluid or the like. 
Biological tissues are aggregates of cells, usually of a particular kind together with their 
intercellular substance that form one of the stroctural materials of a human, animal, plant, 
bacterial, fungal or viral stmcture, including connective, epidielium, muscle and nerve 
tissues. Examples of biological tissues also include organs, tumors, lymph nodes, 

10 arteries and individual cell(s). Biological tissues may be processed to obtain cell 
suspension samples. The sample may also be a mixture of cells prepared in vitro. 
The sample may also be a cultured cell suspension. In case of the biological samples, 
the sample may be cmde samples or processed samples that are obtained after various 
processing or preparation on the original samples. For example, various cell separation 

1 5 metiiods (e.g. , magnetically activated cell sorting) may be applied to separate or enrich 
target cells ftom a body fluid sample such as blood. Samples iised for the present 
invention include such target-K^ell enriched cell preparation. 

As used herein, a "liquid (fluid) sample" refers to a sample that naturally exists as 
a liquid or fluid, e.g. , a biolo^cal flvud. A ^'liquid sample" also refers to a sample that 

20 naturally exists in a non-liquid status, e.g.^ solid or gas, but is prepared as a liquid, fluid, 
solution or suspension containing the solid or gas sample material. For example, a 
liquid sample can encompass a liquid, fluid, solution or suspension containing a 
biological tissue. 

As used herein, "assessing PGR products" refers to quantitative and/or qualitative 
25 determination of the PGR products, and also of obtaining an index, ratio, percentage, 
visual or other value indicative of the level of the PGR products. Assesment may be 
direct or indirect and the chemical species actually detected need not of course be the 
PGR products themselves but may, for example, be a derivative thereof, or some further 
substance. 

30 B. Chips for assaying for a SARS-CoV and a non-SARS-CoV infectious organism 
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In one aspect, the present invention is directed to a chip for assaying for a 
coronavinise causing the severe acute respiratory syndrome (SARS-CoV) and a 
non-SARS-CoV infectious organism, which chip comprises a support suitable for use in 
nucleic acid hybridization having immobilized thereon an oligonucleotide probe 

S complementary to a nucleotide sequence of SARS-CoV genome, said nucleotide 
sequence comprising at least 10 nucleotides, and one or more of the following 
oligonucleotide probe(s): a) an oligonucleotide probe complementary to a nucleotide 
sequence of a non-SARS*CoV infectious organism causing S ARS-like symptoms, said 
nucleotide sequence comprising at least 10 nucleotides; b) an oligonucleotide probe 

10 complementary to a nucleotide sequence of a non-SARS-CoV infectious organism 

damaging an infectious host*s immune system, said nucleotide sequence comprising at 
least 10 nucleotides; or c) an oligonucleotide probe complementary to a nucleotide 
sequence of a non-SARS-CoV coronaviridae virus, said nucleotide sequence comprising 
at least 10 nucleotides. 

IS In some embodimmts, the chip comprises a support suitable for use in nucleic 

acid hybridization having immobilized thereon at least two oligonucleotide probes 
complementary to at least two different nucleotide sequences of SARS-CoV genome, 
each of said two different nucleotide sequences comprising at least 10 nucleotides. 

The at least two different nucleotide seqtiences can be any suitable combinations. 

20 For example, the at least two different nucleotide sequences of SARS-CoV genome can 
comprise a nucleotide sequence of at least 10 nucleotides located within a conserved 
region of SARS-CoV genome and a nucleotide sequence of at least 10 nucleotides 
located within a variable region of SARS-CoV genome. In another example, the at least 
two different nucleotide sequences of SARS-CoV genome can comprise a nucleotide 

25 sequence of at least 10 nucleotides located within a structural protein coding gene of 

SARS-CoV genome and a nucleotide sequence of at least 10 nucleotides located within a 
non-structural protein coding gene of SARS-CoV genome. 

If desired, the present chips can comprise other types of probes or other features. 
For example, the chip can further comprise: a) at least one of the following three 

30 oligonucleotide probes: an immobilization control probe that is labeled and does not 
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participate in any hybridization reaction when a sample containing or suspected of 
containing of a S ARS-CoV or a non-SARS-CoV infectious organism is contacted with 
the chip, a positive control probe that is not complementary to any SARS-CoV or 
non*SARS-CoV infectious organism sequence but is complementary to a sequence 
S contained in the sample not found in the S ARS-CoV or the non*SARS-CoV infectious 
organism and a negative control probe that is not complementary to any nucleotide 
sequence contained in the sample; and b) a blank spot. 

In a specific embodiment, the present chips can comprise at least two 
oligonucleotide probes complementary to two different nucleotide sequences of at least 
10 10 nucleotides, respectively, located within a conserved region of SARS-CoV genome, 
located within a structural protein coding gene of SARS<-CoV genome or located within a 
non-stractural protein coding gene of S ARS-CoV genome. 

Any conserved region of SARS-CoV genome can be used as assay target For 
example, the conserved region of SARS-CoV genome can be a region located within die 
IS Replicase 1 A, IB gene or the Nucleocapsid (N) gene of SARS-CoV. 

Any variable region of SARS-CoV genome can be used as assay target. For 
example, the variable region of SARS-CoV genome can be a region located within the 
Spike glycoprotein (S) gene of SARS-CoV. 

Any structural protein coding gene of SARS-CoV genome can be used as assay 
20 target For example, the stmctural protein coding gene of SARS-CoV genome can be a 
gene encoding the Spike glycoprotein (S), &e small envelope protein (E) or the 
Nucleocapsid protein (N)* 

Any non-structural protein coding gene of SARS-CoV genome can be used as 
assay target For example, the non-structural protein coding gene of SARS-CoV 
2S genome can be a gene encoding the Replicase 1 A or IB. 

hi another specific embodiment, the present chips can comprise at least two of the 
following four oligonucleotide probes: two oligonucleotide probes complementary to two 
different nucleotide sequences of at least 10 nucleotides located within the Replicase 1 A 
or IB gene of SARS-CoV, an oligonucleotide probe complementary to a nucleotide 
30 sequence of at least 10 nucleotides located within the N gene of SARS-CoV and an 
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oligonucleotide probe complementary to a nucleotide sequence of at least 10 nucleotides 
located within the S gene of SARS-CoV. 

Preferably, one or both of the Afferent nucleotide sequences located within the 
Replicase 1 A or IB gene of SARS-CoV can comprise a nucleotide sequence that: a) 
5 hybridizes, under high stringency, with a Replicase 1 A or IB nucleotide sequence, or a 
complementary strand ttieieof, that is set forth in Table 13; or b) has at least 90% identity 
to a Replicase 1 A or IB nucleotide sequence comprising a nucleotide sequence, or a 
complementaiy strand thereof, that is set forth in Table 13. More preferably, one or 
both of the different nucleotide sequences located within the Replicase 1 A or IB gene of 



10 SARS-CoV comprises a nucleotide sequence that is set forth in Table 13. 
Table 13. Exemplary SARS-CoV probes 





• ■■' .fitqUiiMto'-S' -i* .''•■■•:■■*:'*>•/• f' ''h 


. . ^lon\- , : * '* ! , ',1*' 'f i'! 


mooool 


TTACCCTAATAI^l k TATCACCCGCGAACAA(XTAnOGTCAOCTTCG'njOGTUGA 


SARS-Cov Iteplieaia 10 


PBS00002 


CTGACAAGTATCT00(X:AATCTAMACACAG(^^ 


SARS-Cdv Ropltoase IB 


PBS00003 


CATAA£AOT(K:T(rrAAOTATCACACCGTTTaACA(Xr^ 


SARS-Cov Rtpl lease IB 


PBS00004 


nAC0CTAATATGmA1GAaXX»BAACAAGCTATTO^^ 


SARS-Cov (topUcost IB 


PBS00009 




SARS-Cov Repllcaso lA 


PBSOOOlO 


CTTTGtXrnXSCTOTACAGAfiATTmC^ 


SARS-Gov Replicase lA 


PBSOOOU 


CTAOCTAirrGAAGCTTTOGACTACTAOCATACTCTTtiATGAGAG'T 1 1' ICI TGGTAGCTACATGTCTGCTT 


SARS-Cov Repllcaso lA 


PBS000I2 

rosoooia 

PBS00014 


TCXXIMTTCXnTATGTGACACAIYXnTrrAA'ft'f i QAAIiAGGC1t!0C(XXrnn*ATtXXfT ItTCf I'AAACC 

TATAAAGnA(X:AAG(UU^AA(MXXX;rAAAAG(ntmGGAAa 

TOCTmTltSATCTTmAACAAG(X»crOGAAA1G^ 


SARS-Cov Replicase lA 
SARS-Cov Replicase lA 
SARS-Cov RepUcase lA 


PBSOOOIS 


T(niOGAOC(XATtX»mATACTTCACACCrantAm 


SARS-Cov Replicase lA 


PBSoooie 


TACTCrrGAAAAACTCA(»OCTAtCmGAATOGAn 


SARS-Gov Replicase lA 


PBS00017 


AarrATTCTGTT(X:TTCAOCAAGCTCTT^ 


SARS-Cov Replicase lA 


PBSOOOIB 


(mAUMTtncATAGrrrrmTccmmcAMTocc^ 


SARS'Cov Roplicaso lA 


PBS00019 


tGAGASCTAACAACACTAAAOGTrCACTGCCTAnAAT^ 


SARS-Cov Replicase lA 


P8S00Q20 
PBS0002J 


caXMItnykGIYXXnATTCACTATACA^ 


SARS-Q>v Replicase lA 
SARS-Cov Replicase lA 
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PB600022 




SARS-Cov Rtpllem lA 


P8S000I23 




SARS-Cov RtpUesto lA 


PBS00024 


TCATAjQCTAACATCTTTACltCICI TOmAMXIuraCOTCCmABATOICTCTQCnGACTACTOOC 


SARS-Cov RopUout lA 


P8S00Q26 


COTAmTTimTATTWWCTICTlgT^ 1 1 1 ItOICOT 


SAitS-Cov Rtpllom lA 


PBS00020 


CltMTCTCMSMWUWTATOAOOCATCr^ 


SARS-Cov Ropl lease lA 


PBS00027 


AACCATCMCXTGTCTOOTATAAMTOATO^^ 


SARS-Cov R«pllcaM M 


PBS00O28 


CTTTTCTAC/UUKIAAACATOTACACTACAACCAT^^ 


SARS-Cov RcplioMo lA 


PBS00029 


CCTTCAATCAC(MtCTCCTT(MiTACnS^^ 


SARS-Cov RtpUcu* lA 


PBS0003I 




8ARS-Co(v Rsplieut lA 


PfiS00032 


CAACACACnClCAimxmxncrAATCTTT^^ 


SARS-Cov Ropliouo lA 


PeS00033 




SARS-Cov Rtpllcofo lA 


PBS00034 


«nTCACCATCT<XrrcmKTCACTGTGCCAT^^ 


SARS-Cov RopltcBBo lA 


PBS00036 


ACATCATCTTCACATATTO(XJACCTCmCTC^^ 


SARS-Cov Replloaso lA 


PBS00036 


TAAAAAGGACAAAAAGAAAAAfiACTtMTGAAGCTCACOJn^ 


SAR&-COV Nucleocapsid gom 


P8S00037 


ACaK:AAAATISAAA<MSCTCM»^^ 


SARS-Cov Nucloocapsid gene 


PBS00038 


(XS0GCTAACAAAGAAGGCAT0CTAT0»m«CAAC1^^ 


SARS-Cbv Mieloocapsld gfliio 


PBSO0O39 


(mXIACATCACCAAAncmACTACCmCACCTACOOCACGAiyn^^ 


SARS-Cov Nucleocapsid gom 


PBSO0O40 


(UUXrrCGlVAAACTOCCCTOGCGCTATTG^ 

A A A AO A A A A Ar Arm ATAA AfiTTTAflfl TTTI!! Y?Rf!ACAOACAA AACAAfM^ACCOt^CTCTCACfCTTCT 


SARS-Cov Nuclooeapsld geno 

SARS-Cov Nucloocapsld geno 


PBS00042 


AAATT(X»CAATTTGCTCCAA01XXXT^^ 


SARS-Cov Nucleocapsid gene 


PBS00043 


AOCAAmAACAACCCCAnA(rrCAAATTCAAI»MTC^ 


SARS-Cbv Spike glycoprotein gene 


P6S00O44 


(MccTcmcAAAnxnTCATcn:^^ 


SARS-Cov Spike glycoprotein gene 


PBSQ0045 


AAAGCCCTACCACmATCIcmOCCACAAOy^^ 


SARS-Cov Spike glycoprotein gene 


PBS00046 


tcAGGAAATT(rrGAT(nxxrrrAnxxx:ATOvnAACAAc;A^ 


SARS-Cov Spike glycoprotein gene 


PBSO0O47 
PBS00048 


TTGATCTTGGOGACAmCAGGCATTAACGCTTCT^ 
GAjBGAACnCACCmfiOQOCAOC^^ 


SARS-Cov Spike glycoprotein gene 
SARS-Cov Spike glycoprotein gene 



Also preferably, flie nucleotide sequence located ^within the N gene of S ARS-CoV 
can comprise a nucleotide sequence that: a) hybridizes, under high stringency, vdth a N 
nucleotide sequence, or a complementary strand thereof, that is set forth in Table 13; or b) 
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has at least 90% identity to a N nucleotide sequence comprising a nucleotide sequence, 
or a complementary strand thereof, that is set forth in Table 13. More preferably, tibe 
nucleotide sequence located witiun tiie N gene of SARS-CoV comprises a nucleotide 
sequence that is set forth in Table 13. 

5 Also preferably, the nucleotide sequence located within the S gene of SARS-CoV 

can comprise a nucleotide sequence that: a) hybridizes, under high stringency, with a S 
nucleotide sequence, or a complementary strand thereof, that is set forth in Table 1 3; or b) 
has at least 90% identity to a S nucleotide sequence comprising a nucleotide sequence, or 
a complementary strand thereof, that is set forth in Table 1 3 . More preferably, tiie 

10 nucleotide sequence located within the S gene of SARS-CoV comprises a nucleotide 
sequence that is set forth in Table 13. 

Any suitable label can be used in the immobilization control probe, e.g.^ a 
chemical, an enzymatic, an inmiunogenic, a radioactive, a fluorescent, a luminescent or a 
FRET label. 

1 5 Any suitable non-S ARS-CoV-sequence can be used. For example, the 

non-SARS-*CoV-sequence can be an endogenous component of a sample to be assayed. 
Alternatively, the non-SARS-CoV-sequence is spiked in the sample to be assayed. In 
another example, the spiked non-SARS-CoV-sequence can be a sequence of Arabidopsis 
on&n. 

20 In still anotiier specific embodiment, the present chips can comprise two 

oligonucleotide probes complementary to two different nucleotide sequences located 
within the Rq;>licase 1 A or IB gene of SARS-CoV, an oligonucleotide probe 
complementary to a nucleotide sequence located within the N gene of SARS-CoV, an 
oligonucleotide probe complementary to a nucleotide sequence located within the S gene 

25 of SARS-CoV, an immobilization control probe that is labeled and does not participate in 
any hybridization reaction when a sample containing or suspected of containing of a 
SARS-CoV or a non-SARS-CoV infectious organism is contacted with the chip, a 
positive control probe that is not complementary to any SARS-CoV sequence but is 
complementary to any sequence contained in the sample not found in the SARS-CoV or 
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the non-SARS-CoV infectious organism and a negative control probe that is not 
complementary to any nucleotide sequence contained in the sample. 

Preferably, the chip comprises multiple spots of the described probes, e.g., 
multiple spots of the two oligonucleotide probes complementary to two different 

5 nucleotide sequences located within the Replicase 1 A or IB gene of SARS-CoV, the 
oligonucleotide probe complementary to a nucleotide sequence located within the N gene 
of SARS-CoVy the oligonucleotide probe complementary to a nucleotide sequence 
located within the S gene of S ARS-CoV, the immobilization control probe, the positive 
control probe and the negative control probe. 

10 The present chips can further comprise an oligonucleotide probe complementary 

to a nucleotide sequence of a coronaviruse not related to the SARS-CoV. For example, 
the coronaviruse not related to the S ARS can be the Group I, II or in coronaviruse or is a 
coronaviruse that infects an avian species, e.g.. Avian infectious bronchitis virus and 
Avian mfectious laryngotracheitis virus, an equine species, e.g., Equine coronaviruse, a 

15 canine species, e.g. , Canine coronaviruse, a feline species, e.g.. Feline coronaviruse and 
Feline infectious peritonitis virus, a porcine species, e.g.. Porcine epidemic diarrhea virus. 
Porcine transmissible gastroenteritis virus and Porcine hemagglutinating 
encephalomyelitis virus, a calf species, e.g.. Neonatal calf diarrhea coronaviruse, a 
bovine species, e.g., Bovme coronaviruse, a murine species, e.g.. Murine hepatitis vims, 

20 a pufBnosis species, e.g. , PufiBnosis virus, a rat species, e.g. , Rat coronaviruse and a 
Sialodacryoadenitis virus of rat, e.g., a turkey species e.g., Turkey coronaviruse, or a 
human species, e.g. , Human enteric coronavirase. The present chips can further 
comprise an oligonucleotide probe complementary to a nucleotide sequence of other 
types of virus or pathogens. An exemplary list of viruses and pathogens that can be 

25 assayed using the present chips is set forth in the following Table 14. 



Table 14. Exemplary viruses and pathogens 
No. Virus name Genome Sample Structure 

nucleic acid 

1 Coronaviridae Single-stranded, RNA Having capsid 
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2 
3 



8 



10 



11 



12 



SARS-CoV 

Human 

coronaviruse 

229E 

Human 

coronaviruse 

OC43 

Influenzavirus 
A3,C 

Parainfluenza 
virus 

Respiratory 
sncytical virus 
Hmnan 

metapneumovirus 
Rhinovirus 

Adenoviruse 

Mycoplasma 
pneumoniae 
Chlamydia 
pneumoniae 



linear RNA 

Single-stranded, RNA 
linear RNA 

Single-stranded, RNA 
linear RNA 

Single-stranded, RNA 
linear RNA 

Single-stranded, RNA 
linear RNA, 
fragmented 

Single-stranded, RNA 
linear RNA 

Single-stranded, RNA 
linear RNA 

Single-stranded, RNA 
linear RNA 

Single-stranded RNA 
RNA 

Double-stranded, DNA 
linear DN A 

Double-stranded, DNA and 
linear DNA RNA 
Double-stranded, DNA and 
linear DNA RNA 



Having eapsid 
Having capsid 

Having capsid 

Having capsid 

Having capsid 

Having capsid 

Having capsid 

No capsid 

No capsid 

Having cell 
wall 

No cell wall 



The various probes, ^.g„ the oligonucleotide probe complementary to a 
nucleotide sequence located within a conserved region of S ARS-Co V genome, the 
oligonucleotide probe complementary to a nucleotide sequence located within a variable 
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region of S ARS-CoV genome, the immobilization control probe, the positive control 
probe or the negative control probe die oligonucleotide probe complementary to a 
nucleotide sequence of a non-SARS-CoV infectious organism causing S ARS4ike 
symptoms, the oligonucleotide probe complementary to a nucleotide sequence of a 

5 non-SARS-CoV infectious organism damaging an infectious host's immune system^ and 
the oligonucleotide probe complementary to a nucleotide sequence of a non-SARS-CoV 
coronaviridae virus, can comprise, at its *5 end, a poly dT region to enhance its 
immobilization on the support. 

In a specific embodiment, the at least one of the oligonucleotide probes is 

1 0 complementary to a highly expressed nucleotide sequence of S ARS-CoV genome. 
Such a chip is particularly useful in detecting early-stage SARS-CoV infection. 

In some embodiments, the non-S ARS-CoV infectious organism is an infectious 
oiganism causing SARS-like symptoms. Such organism includes, but not limited to, a 
human coronaviruse 229E, ahuman coronaviruse OC43, a human enteric coronaviruse, 

15 an influenza virus, a parainfluenza virus, a respiratory sncytical virus, a human 

metapneumovirus, a rhinovirus, an adenoviruse, a mycoplasma pneumoniae, a chlamydia 
pneumoniae, a measles virus and a rubella virus. The influenza virus can be influenza 
virus A or influenza virus B. The parainfluenza virus can be parainfluenza virus 1 , 
parainfluenza virus 2, parainfluenza virus 3, or parainfluenza virus 4. Exemplary 

20 probes for these organisms aro set forth in Table 1 5. 



Table IS. Exemplary probes for non-SARS-CoV infectious organisms causing 
SARS-like symptoms 



seqid 


sequenceCS'-S*) 


species 


PB1A.00001 


TTTAGAGCCTATGTGGATGGAnCRAACCGAACGGCTGGAnGAGGG 
CAAGCTTTCTCAAATGTC 


Influenza A virus 


PBtA^00002 


ACAAnGAAGAAAGATTTGAAATCACTGGAACCATGCGCAGGCnGCC 
GACCAAAGTCTCCCACCGAACT 


Influenza A virus 


PBVL00003 


AGCAATNGAGGAGTGCCTGATTAANGATCCCTGGGmTGCTNAATG 


Influenza A virus 
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C 




P6IA_00004 


CCATACAG0CATG6AACAG6AACA66ATACACCATG6ACACA6TCAA 
CAQAACACANCAATAnCAGAAA 


nfhienzaAvifus 


PBIAJ0OOO5 


G6GC6G6QA6TmC6AGCTCTCI<Ky^(X3AAAA66CAACGAACC(X3A 
TC6T6CC 


Influenza A Vitus 


PBIA.00006 


GATCTN6A66CTCTCAT66AATG6CTAAAGACAA6ACCAATCCTGTC 
ACCTCT6ACTAA 


Influenza A virus 


PBIB.00001 


GCTGGGAAATAGqATGGAACTGATGATATTCAGCTACAATCAAGACTA 
TTCGTTAAGTAATGAATCCTCA 


Influenza B vims 


PB{B_O00Q2 


TCTGTTCCAGCTGGTTTCTCCAATTnGAAGGAATGAGGAGCTACATA 
GACAATATAGATCCTAAAG6A6 


Influenza Bvlnjs 


PBIBJD0003 


nACAACCATGAGCTACCAGAAGTTOCATATAATGCCmcnCTAATG 
TCTGATGAATTGGGGCT66CC 


IniluanzaB virus 


PBIBJ0OOO4 


ACAAATAA6ATCCAAATGAAATGG6GAATGGAAGGTAGAAGATGTCT6 
CTTCAATCAATGCAACAAATG6 


Influenza B virus 


PBIB_00005 


GAGGGAATGTATTCTGGAATAGANGAATGTAnAGTAACAACCCnGG 
6TAATACAGAGTGCATACTG6T 


influenzas virus 


P6IB_00006 


CTACCGTGnGGGAGTAGCCGCACTAGGTATCAAAAACATTGGAAAC 
AAAGAATACnATGGGATGGACT 


Influenza B vims 


P6IBJ0OOO7 


GGCTATGACTGAAAGAATAACCAGAGACAGCCCAAmGGTTCCGGG 
ATTTTTGTAGTATAGCACCGGTC 


influenza B virus 


PBIB_00008 


ACTGATCAGAGGAACATGAnCnGAGGAACAATGCTACGCTAAGTGT 
TGCAACGTTTTTGA6GCCTGTT 


Influenza B virus 


reiBjDOOOS 


AAAATCCC1TT6TNGGACATTTGTCTATTGAGGGCATCAAAGANGCAG 
ATATAACCCCAQCACAT6GTCC 


influenza B virus 


PBtBjOOOlO 


CTTGGAATACAAG6GAATACAACTTAAAACAAAT6CT6AAGACATAG6 
AACCAAAG6CCAAATGTGCTCA 


Influenza B vims 


PBIB.00011 


GTGGCAGGAGCAACATCAGCTGAGnCATAGAAATGCTACACTGCn 
ACAA6GTGAAAATTGGAGACAAA 


influenza B vims 


PBIBJ00012 


GGAACCCATCCCCGGAAAGAGCAACCA(^GCAGTGAAGCTGATGTG 


influenza B virus 
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G6AA66AAAACCCAAAAGAAACA 




PBIBJ0OO13 


CT61T1XXMAAGATCAAA6GCACTAAAAAGA6n6GACTTGACCCnC 
AnAATCAGTACCrrrOCAGGA 


InnuenzaBvlnis 


PBIB_00014 


AOAGTTnGTCTGCAnAACAGGCACAGAATTCAAGCCTAQATCAGCA 
nAAAATGCAAGGGITTCCATG 


Influenza Bvinn 


PBIB_00015 


GAGGGAC6TGATGCAGAT6TCAAAGGAAATCTACTCAA6ATGAT6AA 
T6ACTCAAT66CTAA6AAAACCA 


Influenza Bvinn 


PBIB_00016 


CCTATCAGGAATGGGAACAACAGCAACAAAAAAGAAAGGCCTGAnC 
TAGCT6AGA6AAAAATGAGAAGA 


Influenza Bvbus 


PBIB_00017 


G(^GTCAAAAGAAT6GGGAAGGAAnGCAAAGGATGTAATGGAAGT 
GCTAAAGCAGAGCTCTATGGGAA 


Influenza Bvinn 


PBAdjnOOl 


CT6ACACCTACCAAGGTATAAAATCAAACGGAAACGGTAATCCTCAAA 
ACTGGACCAAAAATGACGATn 


Human adenoviiue 


P6A(U)0002 


TCCTCTACTCCAACATT6CACTGTACCTGCCT6ACAAGCTAAAATACA 
CTCCTACAAATGTGGAAATATC 


Human adenovirus 


PBACLOOOOa 


GCTATCGGAG6CAGAGTACTAAAAAAGACTACTCCCATGAAACCATG 
CTACG6ATC6TATGCCAGACGTA 


Human adenovlnis 


PBAdJ0OOO4 


AGTATT6TTTTGTACAGTGA6GATGTTAATATG6AAACTCCTGATACTC 
AGATTTGATACAAACCAA6CA 


Human adenovlnn 


PBAdJOOOOS 


GGGAAACGATCTTAGAGTTGACGGGGCTAGCAnAAGTTTGACAGCA 
TnGTCTTTACGCCACCTTCTTC 


Human adenovinis 


PBAd_00006 


TTGCCATTAAAAACCTCCTCCTCCTGCCAG6CTCATATACATATGAAT 
GGAACnCAGGAAGGATGTTAA 


Human adenovirus 


PBAtUXm 


TTGCAACACGTAATGAAATAGGAGTGGGTAACAACTrTGCCATGGAAA 
TTAACCTAAATGCCAACCTATG 


Human adenovirus 


PBAdJOOOOS 


TT6GGGTAACTGACACCTATCAAGCTATTAAGGCTAATGGCAATG6CT 
CAGGCGATAATGGAGATAnAC 


Human adenovinis 


PBMjxxm 


AGGTATCAAGGCAnAAAGnAAAACCGATGACGCTAATGGATGGGAA 
AAAGATGCTAATGTTGATACAG 


Human adenovlms 


PBA(L00010 


GAGAAGTmCTGTACTCCAATGTGGCmGTACCnCCAGATGTrTA 


Human adenoviriB 
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CAAOTACACGCCACCTAACATT 




PBA<L00011 


ATCAGTCAmMCGACTACCTCTCn^GCTAACATGCTnACCCCA 
TTCCT6CCAATGCAACCAACAT 


Human adenovinn 


PBAdL00012 


CTACnCGTATAnCTGGATCTAnCJCCTACCTGGATGGCACCTTTTAC 
CnAACCACACnrCAAGAAG 


Human adenovtnis 


PBA1LOOOI3 


ACCTGCCA6T6GAAGGAT6CTAACAGCAAAATGCATACCTTT666GT 
A6CT6CCAT6CCA66TGTTACT6 


Human adenovlnis 


PBML00014 


ATAGAAGCTGATGGGCTGCCTAnAGAATAGATTCAACnCTGGAACT 
GACACAGTAATnATGCTGATA 


Human ademwIniB 


PBA(L0001S 


TT6AAATTAAGCGCACC6T6GACGGCGA6666TACAACGT6GCCCA 
GTGCAACATGACCAAGGACTGGn 


Human adenovinn 


PBA1LOOOI6 


CGGCAACGACCGG(rrC(rrGAa3C(X»\AC^GTrTGAAATTAAGCGCA 
CCGT6GACGGCGAG66GTACMC 


Human adenovinn 


PBA(L00017 


CT(X:A6TAACTnATGTCCATGGGCGCACTCACAGACCT6GGCCAAA 
ACCnCTCTACGCCAACTCCGCC 


Human adenovinn 


PBA(L00018 


GCTAACnCCCCTATCCGCTTATAGGCAAGACCGCAGTTGACAGCAn 
ACCCAGAAAAAGTTTCTnGCG 


Human adenovinn 


PBACL00019 


ACA6TC(nTCCAACGTAAAAAmCTGATAA(X:CAAAC»VCCTACGACT 
ACATGAACAAGCGAGTG6TGGC 


Human adenovinn 


PBAdL00020 


AAQATGAACnCCAAATTACTGCTTTCCACTGGGAGGTGTGATTAATA 
CAGAGACTCTTACCAAG6TAAA 


Human adenovlnis 


PBA(t00021 


AGCTAACATGCTTTACCCCATCCCTGCCAATGCAACCAACATTCCAAT 
TTCCATCCCATCTCGCAACT66 


Human adenovlnis 


PBAdL00022 


nCAACTCnGAAGCCATGCTGCGCAACGATACCAATGATCAGTCAn 
CAACGACTACCTGTCT6CA6CT 


Human adenovinn 


PBA{L00023 


AGGCTGTGGACAGCTATGATCCCGATGTTCGTATTATTGAAAATCATG 
GCGTCGAGGATGAACTGCCTAA 


Human adenovlnis 


PBAdj0OO24 


TGAAATTGTGCTrTACACGGAAAATGTCAATTTGGAAACTCCAGACAG 
CCATGT66TATACAAGCCAGGA 


Human adenovlnis 




CATCGGCTATGAGGGCTTGTACAnCCAGAAGGATACAAAGATCGCAT 


Human adenovinn 
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OTATTCATTTTTCAGAAACTTC 




PBAIL00026 


GCTGCTTCTCCCA6GCT0CTACACTTAT6A6T6GAACTTTA6GAA66 
AT6TGAACAT6QTTCTACAQA6T 


Human adenovinn 


PBML00027 


ATGACACCAATGATCAGTCAnCAACGACTACCTATCTGCAGCTAACA 
TGCTCTACCCCATTCCT6CCAA 


Human adenovltus 


PBA4.00028 


CnGCCAACTACAAC^TrGGATACCAGGGCnCTACGTTCCTGAGGGT 
TACAA6GATCGCAT6TACT0CT 


Human adenovbus 


PBA<L00029 


GATCGCAT6TACT(mCTTCAGAAACTTCCA6CCCATGAGTAGACA6 
GT6GTTGATGAGATTAACTACA 


Human adenovbus 


PBA(L00030 


CCXJCTAAGGGCGCTCCCAATACATCTCAGTGGAnGCTGAAGGCGTA 
AAAAAAGAAGAT6GGGGATCTGA 


Human adenovirus 


PBA(L00031 


AGAAAATGTAAAmGGAAACTCCAGATTCCCATGTrGTTTACAAAGCA 
GGAACTTCA6ACGAAAGCTCT 


Human adenovlnis 


PBAiL00Oa2 


TGTGGCTACCAATACTGnTACCAAGGTGTTAAGTTACAAACTGGTCA 
AACTGACAAATGGCAGAAAGAT 


Human adenovbus 


PBA4L00033 


CCGAAnGGGAAGGGTAGCGTAnCGCCATGGAAATCAATCTCCAGG 
CCAACCTGTGGAAGAGTnTCTG 


Human adenovirus 


PBA(L00034 


nGATGAGGTCAATTACAAAGACTTCAAGGCGGTCGOCATACCCTACC 
AACACAACAACTCTGGCrrTGT 


Human adenovbus 


PBA<L0003S 


TGACGAAGAGGAAGAGAAAAATCTCACCMCrrTACACTTTTGGAAATGC 
CCCAGTGAAA6CAGAAGGTGGT 


Human adenovbus 


PBAd.00036 


AGAAGATTITGACATTGACATGGCTnCTTTGAnCCAACACTATTAAC 
ACACCAGATGTTGTGCTGTAT 


Human adenoviais 


PBS10062 


CTCACATCCTAGGAAGATGCATAGmTAGATGnAAAGGTGTAGAAG 
AATTGCATGAGQATnAGTTAA 


HC0V-0C43 


PB810063 


GGATTGGCXJATTGCACCATAGCTCAACTCACXSGATQCAGCACTGTCC 
AnAAGGAAAATGnGATnTAT 


HCOV-OC43 


PB810064 


GGATGCAAnCAATTATAAAATCACCATCAACCCCTCATCACCGGCTA 
GACTT6AAATAGTTAAGCTCGG 


HCOV-OC43 


PB810065 


ATAGTTAGTCACTGGATGGGAAnCGTTTTGAATACACATCACCCACT 


HCOV-OC43 
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GATAAGCTA6CTATGATTAT66 




PB810048 


AATGGGGTTATQTTGGTTCACTCTCCACTAATCACCATGCAATrTGTA 
AT6TTCATAGAAATGA6CAT0T 


HCoV-22gE 


PB810050 


GTGTATGACTGCrrTGTTAAQAATGTGGAnGGTCAAnACCTACCCT 
ATGATAGCTAATGAAAATGCCA 


HCOV-229E 


PB810061 


TTGCATCTTCTTrrGTTGGTATGCCATCTTrTGTTGCATATGAAACAGC 
AAGACAAGAGTATGAAAATGC 


WoV-22gE 


PBS10052 


AAATGGnCCTCACCACAAATAATCAAACAAnGAAGAAGGCTATGAA 
TGnGCAAAAGCTGAGTTTGAC 


HCOV-229E 


PBS10053 


CTGCTGCAGCTATGTACAAAGAAGCACGTGCTGnAATAGAAAATCAA 
AAGTTGTTA6TGCCATGCATAG 


HCOV-229E 


PBS10054 


ACGTTTGGACATGTCTAGTGTTGACACTATCCnAATATGGCACGTAA 
TGGTGTTSTCCCTCrrrCCGTT 


HCOV-229E 


PBS10055 


CTGGTGGTAAAGTTTCATTnCTGATGACGnGAAGTAAAAGACAnG 
AACCTGmACAGAGTCAAGCT 


HCOV-229E 


PBS10056 


TnACAGAGTCAAGCTTTGCTTTGAGTrTGAAGATGAAAAACTTGTAGA 
TGirrGTGAAAAGGCAATTGG 


HCOV-229E 


PBS100S7 


6AT6TTT6TGAAAA6GCAAnG6CAAGAAAATTAAACAT6AA(^GAC 
TGGGATAQCTTrTGTAAGACTA 


HCoV-22% 


PBS10058 


GCGTTGTTGGCCTTTnCTTGTCTAAGCATAGTGATTTTGGTCTTGGT 
GATCTTGTCGATTCTTATTrTG 


HCOV-229E 


PBS10059 


AGCAAGACAAGAGTATGAAAATGCTGTTGCAAATGGTTCCTCACCACA 
AATAATCAAACAAHGAAGAAG 


HCOV-229E 


PBS10060 


TTGAAGAAGGCTATGAATGTTGCAAAAGCTGAGTITGACAGGGAATCA 
TCTGnCAAAAGAAAATTAACA 


HCOV-229E 


PB810061 


CTGCTGCAGCTATGTACAAAGAAGCACGTGCTGnAATAGAAAATCAA 
AAGTTGmGTGCCATGCATAG 


HCOV-229E 


PBHE-00001 


CGGGATAAGGCACTCTCTATCAGAATGGATGTCnGGTGCTATAATAG 
ATAGAGAAGGTTATAGCAGACT 


Human enteric 
ooronaviiuse 


PBH^00002 


CCCTCGCAGGAAAGTGGGGATAAGGCACTCTCTATCAGAATG6ATGT 


Human enteric 
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CnGCTGCTATAATAGATAGAGA 


oonxMMlnne 


PB»mj0O0O3 


ATGGATOmQAGGAOGCAGAGGAGAAGTTGGACAAOCCTASTASTT 
CAGA66TGGATATAGTAT6CT 


Human flnteric 
ooronsvbuso 


PBHE_00004 


CCnG66TTATGTACTT6CGTAAGT6TG6CGAAAA66QTGCCTACAA 
TAAAGATCATAAAC6T6TCG6 


Human enteric 
coronavlnise 


PBH^OOOOS 


GG6GAT6CTGGTmACTA6CATACTCA6T66nTGnATAT6ATTCA 
CCCTGTTTnCACAGCAAGG 


Human enleilc 
oorenavlruse 


PBH^_00006 


CATGACGGCAGnGCTTGTCAACCCCCGTACTGTTATTnCGTAATTC 
TACTACCAACTATCnGGTG 


Human enteilc 
oonna^se 


PBRIuOOOOl 


GGCTGAGTGATTACATCACAGGrrTGGGTAGAGCrnTGGTGTCGGG 
TTCACT6ACGAAATCTCAACAAA 


Human rhlnovirus 


PBRUDOOOZ 


GAAAAGCTAnAGCTTGGTAGACAGAACTACCAACGnAGGTATAGTG 
TG6ATCAACT6GTCACGGCTAT 


Human rhlnovbus 


PBRIuOOOOS 


GGCCAAGTAATAGCTAGACATAAGGTTAGGGAGTTrAACATAAATCCA 
6TCAACACGGCAACTAAGTCAA 


Human ihlnovinjs 


PBRhL00004 


GATAACAAGGGCATCnAnCACCAGTAATTrrGnCTAGCCTCCACA 
AATTCTAACACACTAAGCCCCC 


Human rttlnovims 


PBRhJOOOOS 


OGCCAAGAAGTAAGGTTGTGTTTAfiTAGCACTCAGGGTTTACCAGTTA 
TGTTAACACCT6GATCTG66CA 


Human rtiinovlnis 


PBRh_00006 


GTAATGCGTAAGTGCGGGATGGGACC^CTACrrTGGGTGTCCGTGT 
nCCTGTTTTTCTrrTGATTGCA 


Human ihinovirus 


PBRIx.00007 


TAAAAGAGGATTCAGAGCTGATGAGCGCCACTCTTTCCnATACACCC 
TACCTTTCCTGTGGCTGAGAn 


Human rhinovinis 


PBRIuOOOOS 


GCAAGTnCATCAGGGTTTAnAATAGTrGCCGCCSATCCCAGAACATC 
AAnGGCATGTGCAACAAGTGG 


Human rhinovinis 


PBiyiP_00001 


ATATATGAAG6AAGACCAGTGGC6AA6GCGAAAACTTAGGCGATTAC 
TGACGCnAGGCTTGAAAGTGTG 


Mycoplasma pneumoniae 


PBMPJ0QOO2 


GCAGTAGGGAATTTTTCACAATGAGCGAAAGCTTGATGGAGCAATGC 
CGCGTGAACGATGAAGGTCnTA 


Mycoplasma pneumoniae 


PBMP_00003 


AAGACATrAAGTATCTCGCCTGGGTAGTACATTCGCAAGAATGAAACT 


IMycoplasma pneumoniae 
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CAAACQ6AATTQAC6GGGA0CC 




PBMP_00004 


ACACC6TAAAC6ATA6ATACTAGCTQT0GGGG06ATCCGCTC66TAG 
TGAAGTTAACACATTAAGTATCT 


MycopissRia posuinoc^as 


PBMP_00005 


ACATCCnOGCAAAGnATGGAAACATAATGQAGGTTAACCGAOTGAC 
AGGTG6T6CATG0TTGTCGTCA 


Mycoplasma pneumoniae 


PBR_00001 


mTAACTTAACCGTCGGCAGTTGGGTAAGAGACCACGTCCGATCAAT 
TGTCGAGGQCGCGTGGGAA6T6 


Rubella Vtnn 


P8R.00002 


ATACCCAGACCTGTGnCACGCAGATGCAGGTCAGTGATCACCCAGC 
ACTCCACGCAATTTCGCGGTATA 


FUbeOaVInn 


PBI\_00003 


AGAAACTCCTAGATGAGGnCTTGCCCCCGGTGGGCCTTATAACTTAA 
CCGTCGGCAGTTGGGTAAGAGA 


Rubella viius 


PBK.00004 


ATACC(»VGACCTGTGTTCACGCA6ATGCAGGTCAGTGATCACCCAGC 
ACTCCACGCAATnCGCGGTATA 


Rubella virus 


PBR_00005 


TCTTACnCAACCCTGGCGGCAGCTACTACAAGCAGTACCACCCTAC 
CGCGTGCGAGGnGAACCT 


Rubella virus 


PBH/LOOOOI 


AAGGCTTGTTTCAGAGATTGCAAT6CATACTACT6AGGACA6GATCAG 
TAGAGCAGTTGGACCCAGACAA 


Measles virus 


PBM_00002 


AGGATCAGTAGAGCAGTTGGACOCAGACAAGCCCAAGTGTCAnCCT 
AGACG6TGATCAAA6TGAGAATG 


Measles virus 


PBM_00003 


T(»^GTAGAGCAGnGGACCCAGACAAGCCCAAGTGTCATTCCTACAG 
GGTGATCAAAGTGAGAATG 


Measles vims 


PBM_00004 


CCCAGGGAATGTACGGGGGAACnACCTAGTTGAAAAGCCTAATCTG 
AGGAGCAAAGGATCAGAATTATC 


Measles vims 


PBM_00005 


CCCAGG6AAT6TAC66GG6AACTTACCTAGTTGAAAAGCGTAATCTG 
AGGAGCAAAGGATCAGAATTATC 


Measles virus 


PBRSVJOOOOl 


CAAACCCACAAACAAACCAACCACCAAAACCACAAACAAAAGAGACG 
CAAAAACACCAGCCAAAACGACQ 


Human respiratory 
syncytial virus 


PBRSV_00002 


6CAGCACTTGTAATAACCAAATTAGCAGCAGGAGACAGATCAGGTCTT 
ACAGCAGTAAnAGGAGGGCAA 


V^uman res|draloiy 
syncytial virus 


PBRSy_00003 


CAAGAGGGGGTAGTAGAGnGAAGGAATCrnGCAGGATTGTTTATG 


Human respiratory 
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AATGCCTATGGnCAGGGCAAGT 


syncylMvlnis 


PBRSV_00004 


GACTTAACAGCAGAAGAAnGQAAGCCATAAAGAATCAACTCAACCCT 
AAAGAAGATGATGTAGAGCTTT 


Human MpifBbNy 
syncytial virus 


PBRSV_O00OS 


TO^CAAT(X»^CTGT6CTCGACA(^CCA(^nAGMCACACAATCCAA 
CAGCAATCCCTCCACTCAACCA 


Human resplrallory 
syn^alWnn 


PBRSy_00006 


GACTTAACAGCAGAAGAAnGGAAGCCATAAAGAATCAACTCAACCCT 
AAAGAAGATGATGTAGAGCTTT 


Human iBspifatoiy 
syncytial virus 


PBPL00001 


6CCGAC6ACCATCAAGCGTAGCCAAACAA6ATCAGAGAGAACACAGA 
AnCAGAACTCCACAAATCAACA 


Parainfluenza 


PBPL00002 


CGACCCAA6ATCATA6ATCAAGTGAGGAGAGTG6AATCTCTA6GAGA 
ACAG6TGAGTCAAAAACTGAGAC 


Parainfluenza 


PBPL00003 


CGCAAATGAAGAGGGAA(X»VGCAACACATCA6TCGATGA6ATGGCCA 
AGTTACTAGTAAGTCTTGGTGTA 


Parainfluenza 


PBPL00004 


CTCCTTGGAATGGCOVTACGTAGTCCGGAAnATATCTCACTACAAAC 
GGTGTCy^ATGCTGATGTCAAGT 


Parainfluenza 




GAACAAAAACAGATGGGTTCAnGTCAAAACGAGAGACATGGAGTAT 
GAAAGAACCACAGAGTGGTTGTr 


Parainfluenza 


PBPL00006 


TGnCCAAGGGCAAAGAGAGAATGCGGATCTAGAGGCATTGCTTCAG 
ACATATG6ATATGCTGCATGTCT 


Parainfluenza 


PBPIJDOMT 


QGrATATCMTCnCCCAGCCACATCATGACAAAAGGGGCATTTCTAG 
GTGGA6CAGATATCAAAGAATG 


Parsdnfluenza 


PBPLOOOO& 


GTATAACAACCACATGTACATGCAACGGTAnGQCAATAGAATCAATC 
AACCACCTGATCAAGGAGTAAA 


Parainfluenza 


PBPL00009 


CCCAACCCATTCAAAACGAAAATCTCAAAAGAGAnGGCAACACAACA 
AACACTGAACATCATGCCAACC 


Parainfluenza 


PBMEjDOOOl 


AAAAGTGTATCACAGAAGTTTGnCAnGAGTATGGCAAAGCATTAGG 
CTCATCATCTACAGGCAGCAAA 


Himian metapneumorirus 


PBM^00002 


GAAAGTCTATrrGnAATATATTCATGCAAGCnATGGAGCCGGTCAA 
ACAATGCTAAG6TGGG6GGTCA 


Human metapneumovinjs 


PBM€_00003 


ACGCTGTTGTGTGGAGAAATTCTGTATGCTAAACATGCTGATTACAAA 


Human metapneumovlrus 
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TATGCTGCAGAAATAGGAATAC 




PBME_00004 


nAAGGAATGATCAGCTAATATCOCACAAAATCAGAGGOCCTGAGCAC 
CAGACACACCCATAATCTTATT 


Human melapneumovlnis 


PBME.00005 


TGAGCAATCAAAGGAGTGCAACATCAACATATCCACTACAAAnACCC 
AT6CAAA6TCA6CACA6GAAGA 


Human metapneumovinn 


PBMS_00006 


CTGnCCAnGGCAGCAACAGAGTAGGGATCATCAAGCAGCTGAACA 
AAGGnOCTCCTATATAACCAAC 


Human metapneumovtnis 


PBM^00007 


ACnAATGACAGATGCTGAACTAGCCAGGGCCGmCTAACATGCCG 
ACATCTGCAGGACAAATAAAAn 


Human melsimimovinis 


PBM^OOOOS 


AAAAAAAGGGAAACTATGCnGCCTCnAAGAGAAGACCAAGGGTGG 
TATTGTCA6AAT6CAGGGTCAAC 


Human metapneumovbus 


PBM^00009 


GAAAAGAACACACCAGTTACAATACCAGCATnATCAAATCGGTTTCT 
ATCAAAGA6A6TGAATCAGCCA 


Human metepneumovitus 


PBM^_00010 


CAAATCAGTTGGCAAAAAAACACATGATCTGATCGCATTATGT6ATTTT 
ATGGATCTAGAAAAGAACACA 


Human matapneumovbus 


PBMg_00011 


CAGCTAAAGACACTGACTATAACTACTCTGTATGCT6CATCACAAAGT 
GGTCCAATACTAAAAGTGAATG 


Human metapneumovinis 


PBM^_00012 


AAAAGAACACACCAGTTACAATAOCAGCATTTATGAAATCGGmCTAT 
CAAAGAGAGTGAATCAGCCAC 


Human metapneumovinis 


PBM€_00013 


CTATTATAGGAGAAAAAGTGAACACTGTATCTGAAACA7TGGAATTAC 
CTACTATCAGTAGACCCACCAA 


Human metapneumovinis 


PBM^OOOU 


AA6TTAGCATGGACAGACAAAGGTGG6GCAATCAAAACTGAAGCAAA 
GCAAACAATCAAAGnATGQATC 


Human metapneumovinis 


PBM^OOOIS 


CAGGAAAATACACAAAGnGGAGAAAGATGCTCTAQACTTGCnTCAG 
ACAATGAAGAAGAAGATGGAGA 


Human metapneumovinis 


PBM^_00016 


CTAATAGCAGACATAATAAAAGAAGCCAAGG6AAAAGCAGCA6AAAT 
GATGGAAGAAGAAATGAACCAGC 


Human metapneumovinis 


PBCP_00001 


ACCCTTATCGnAGnGCCAGCACnAGGGTGGGAACTCTAACGAGA 
CT6CCTGGGTTAACCAGGAGGAA 


Chiamydopliila 
pneumoniae 


PBCP_000Q2 


ATAA6AGAGGTTGGCTAATATCCAATTGATTTGAGCGTACCAGGTAAA 


Chlamydophila 
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GAA6CACC6GCTAACTCCQTGC 


pneumoniae 


PBCPJN003 


CATGGQATCnAAGmTASnGAATACTTCTGGAAAGTTGAACGATA 
CAGG6TQATA6TCCCGTAAACQ 


CMamydophDs 
pneumoniae 


PBCP_00004 


GGGTGCTAGCGnAATCGQATTTAnGGGCGTAAAGGGCGTGTAGGC 
GGAAAGGAAAQnAGATOnAAA 


Chlamydophila 
pneumonlaa 


PBCPJOOOOS 


GCCAGGGAGnAAGTTAAACGGCGAGAnAAGGGATnACAnCCGG 
AGTCGAAGCGAAAGCGAOmTTA 


ChlamydophUa 
pneumoniae 


PBCPjOOOOe 


GCCAGGGAGTTAAGTTAAACGGCGAGAnAAGGGATnACAnCCGG 
AGTCGAAOCGAAAGCGAGTrrTA 


CldanqfdopMa 
pneumoniae 



In some embodiments, the non-SARS-CoV infectious organism is an infectious 
organism <<qtwa£i«s an infectious host' s immune ^stem. Such organism includes, but 
not limited to, a hepatitis virus, a transfusion transmitting virus (TTV), a human 

5 immunodeficiency virus (HIV), a parvovirus, a human cytomegalovirus ^CMV), an 
Epstein-Barrvirus(EBV)andatre-ponemapalidum. The hqyatitis virus can be 
hepatitis virus A (HAV), hepatitis virus B (HBV), hepatitis virus C (HCV), hepatitis 
virus D (HDV), hepatitis virus E (HEV), or hepatitis virus G (HGV). The HIV can be 
HIV I. The parvovuns can be parvovirus Bl 9. Exemplary probes are set forth in 

10 Table 16. 



Table 16. Exemplary probes for non-SARS-CoV infectious organisms dama^g 
host's immune system ^ 



id 


sequence(5'-3') 


species 


PBHAV_00001 


GGTGTTGAACCTGAGAAAAATATTTACACCAAACCTGTGGCCTCAGAn 
ATTGGGATGGATATAGTGGAC 


HAV 


PBHAV_00002 


ACTGAGGAGCATGAAATAATGAAGTTTTCTTGGAGAGGAGrGACTGCTG 
ATACTAGGGCTTTGAGAAGAT 


HAV 


PBHAV_00003 


CATGGCGTGACTAAGCCCAAACAAGTGATTAAATTGGATGCAGATCCAG 
TAGAGTCCCAGTCAACTCTAG 


HAV 


PBHAV_00004 


GTGCAGTGATGGACATTACAGGAGTGCAGTCAACCTTGAGATTTCGTGT 


HAV 
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TCCTTGGATrrCTQATACACC 




PBHAVJOOOOS 


CCAAAAGAGATTTAATTTGGTrGGATGAAAATGGTTTGCTGnAGGAGTT 
CACCCAAGATT66CCCAGAQ 


HAV 


PBHAV.00006 


AGAGATGCTTTGGATAGGGTAACAGCGGCGQATATTGGTGAGTTGnAA 
GACAAAAACCATTCAACGCCG 


HAV 


PBHBV_00001 


GCTGGATGTGTCTGCGGCGTrrTATCATATTCCTCnCATCCTGCTGCTA 
TGCCTCATCTTCTTATTGGT 


HBV 


PBHBV_000Q2 


ATATACATCCTTTCCATAGCTGCTAGGnGTACTGCCAACTAGAnCTTC 
GCGGGACGTCCTnGTCTAC 


HBV 


PBHBV_00003 


AnCTTTCCCGATCATCAGTTGGACCCTGCATTCGGAGCCAATTCAAAC 
AATCCAGATTGGGACTTCAAC 


HBV 


PBHBV.00004 


CTCATGnGCTGTACAAAACCTACGGATGGAAATTGCACCTGTATTCCC 
ATCCCATCATCTTGGGCTTTC 


HBV 


PBHBV_00005 


AGAGTGTAGACTCGTGGTGGACnCTCTGAATTTTCTAGGGGGAGCACC 
CGTGTGTCTTGGCCAAAATTC 


HBV 


PBHBV.OOOOe 


CCTTGGATGGCnTGGGGCATGGACATTGACCCTTATAAAGAATrTGGA 
GCTACTGTGGAGTTACTCTCA 


HBV 


PBHCV_00001 


TGGGAGACAGCAAGACACACTGCAGTCAAnCCTGGCTAGGCAACATA 
ATCATGTTTGCCCCCACACTGT 


HCV 


PBHCV_00002 


TGAGCGACTrTAAGACCTGGCTGAAAGCCAAGGTCATQCCACAACTGC 
CTGGGATTCCCTTTGTGT 


HCV 


PBHCV_00003 


TATAGATGCCCACTTTCTATCCCAGACAAAGCAGAGTGGGGAGAACTTT 
CCTTACCTGGTAGCGTACCAA 


HCV 


PBHCV_00004 


TAACAACACCAGGCCACCGCTGGGCAATTGGTTCGGTTGTACCTGGAT 
GAACTCAACTGGATTCACCAAA 


HCV 


PBHCV_00005 


TTTATCCGTGTGGAGAACCTAGAGACAACCATGAGATCCCCGGTGnCA 
CGGAGAACTCCTCTCCACCA6 


HCV 


PBHCV_00006 


TTTATCCCTGTGGAGAACGTAGAGACAACGATGAGATCCCCGGTGTTCA 
CGGACAACTCCTCTCCACGAG 


HCV 


PBHDV.OOOOl 


TTGCCTTCTCTCGTGTTCCTCGGTCAACCTCTrAAGnCGTCTTCTTCTT 


HDV 
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CCTTGCTGAGGTGCTTCCCT 




PBHOVJ000Q2 


TAAG0CCATAGCGATAGGGAQAGATGCTAGGAGTTAGAGGAGACC6AA 
GCGAGGAQGAAA6CAAAGAGAQ 


HDV 


PBHDV.00003 


TTG6AGAGCACTCCGGCCGAAAGGTCGAG6TACCCAGAAGGAGQAAT 
CTCACGGAGAAAA6CAGACAAAT 


HDV 


PBHDV_00004 


TTAAGnCCTCTTCnTCTTCCTTGCTGAGGTGCyrTCCCTaXJGCGGCC^ 
GCTGCTrrCTCTTGTTCTCGA 


HDV 


PBHDV.OOOOS 


AAAAAGAGAAA6CAAGAGACGQACGATTTCCCCAT6ACTCTGGAGACA 
TCCTGGAAGGG6AAAGAAGGAA 


HDV 


PBHOV.OOOOe 


AAGTTCCTCnCTTCnCCnGCTGAGGTGCTTCCCTCCCGCGGCCAGC 
TGCTTTCTCnGTTCTCGAGG 


HDV 


PBHGV_00001 


TCATATCAT6CATCATTGGACAC6GCCCCCTTCTGCTCCACTTGGCTTG 
CTGAGTGCAATGCAGAT 


HGV 


PBHGV.00002 


TAAAGTGGGAAAGTGAGTTTTGGAGATGGACTGAACAGCTGGCCTCCA 
ACTACTGGATTCTGGAATACCT 


HGV 


PBHGV_00003 


TAGGTCGTAAATCCCGGTCACCTTGGTAGCCACTATAGGTGGGTCTTAA 
GAGAAGGnAAGATTCCTCn 


HGV 


PBHGV_00004 


TTCTTGGTTTGCCTCCACCAGT6GTCGCGACTCGAAGATAGATGTGTGG 
AGTTTAGTGCCAGTTGG 


HGV 


PBHGV_00005 


TCCAACTACTGGATTCTGGAATACCTCTGGAAGGTCCCATTTGATTTCT 
GGAGAGGC6TGATAAGCCT6A 


HGV 


PBHGV_00008 


ACGTTACCAAGGTCTTCATGTATCCCGGACAGTTACTTTCAGCAAGTTG 
ACTAnGCGACAAGGTCTCAG 


HGV 


PBTTV.OOOOl 


TGTCAGTAACAGGGGTCGCCATAGACTTCGGCCTCCATTrTACCTrGTA 
AAAACTACCAAAATGGCCGn 


TTV 


PBTTV_00002 


ATGTCATCCATTTCCTG6GCCGGGTCTACGTCCTCATATAAGTAACTGC 
ACTTCCGAATGGCTGAGTTTT 


TTV 


PBTTV_00003 


GGGATCTAGCATCCTTATTTCAAATAGCACCATAAACATGTrTGGTGACC 
CCAAACCTTACAACCCTTCC 


TTV 


PBTTV_00004 


TGTTAGAAATCCCTGCAAAGAAACCCACTCCTCX3GGCAATAGA6TCCCT 


TTV 
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AQAAGCTTACAAATCGnGAC 




PBTTV_00005 


TCAA6GATTGACGTAAAG6TTAAA6GTCATCCTC6GCGGAAGCTACACA 
AAATGGTGGACAACATCTTOC 


TTV 


PBB19_00001 


GGCATGGTTAACTGGAATAATGAAAACTTTCCATrTAATGATGTAGCAG 
G6AAAAGCTTGGTGGTCTGGG 


B19 


PBB19_00002 


GGCAAGAAAAATACACTGTGGTTTTATGGGCCGCCAAGTACAGGAAAAA 
CAAACTTGGCAATGGCCATTG 


B19 


PBB19_00003 


GCCATTTCTCATGGTGAGACCAGTTATGGTAACGCTGAAGAGAAAGAGT 
ATCAGCAAGGAGTGGGTAGAT 


B19 


PBB19_00004 


AATTTCGAGAATTTACCCCAGATTTGGTGCGGTGTAGCTGCCATGTGGG 
AGCTTCTAATCCCTTTTCTGT 


B19 


PBHCMVJOOQOI 


AGGTGCGCAACGCTTTTATGAAG6TAAAGCCCGTGGCCCAGGAGATTA 
TCCGTATCTGCATACTCGCTAA 


HCMV 


PBHCMV_00002 


TAAACGACATGTATCTGTTGrrGAGGCTGCGACACTTGCAGCTGCGACA 
CGCQCT6GAGCTACAAAT6AT 


HCIMV 


PBHCMV_00003 


CAAAGCAGCGTCAACAACAGCCACACAGAAACCTACGTG6AGACGACA 
CGGGACTTTTTAnGACGGAGA 


HCMV 


PBHCMVJOOQOI 


TGCTCCAAAGCAGCGTCAACAACAGCCACACAGAAACCTAC6TGGAGA 
CGACAGGGGACTTTTTATTGAG 


HCMV 


PBEBV.OOOOl 


GAGTTAAAAGCAACTACTGTTTATTTTCCAAAATGAGCTGGGTATAGTT6 
ATGATCTGTAGGCGCAGCTC 


EBV 


PBEBV_00002 


ACAGTGACAGTGGGAGAAACACGGCGTCTGAGACATGTATGGGGGTGT 
TCATCTCACGCAGAAAATCTTT 


EBV 


PBEBV_00003 


TGAAGAAGTCCCGTAGTGAAAAATGGGATCTGTCTACACCATGTCTGGT 
GTGCCGGGAACATATTGATCG 


EBV 


PBEBV_00004 


TGAAQAAGTCCCGTAGTQAAAAATGGGATCTGTCTACACCATGTCTGGT 
GTGCCGGGAACATATTGATCG 


EBV 


PBHIV1_00001 


ATTATTGTCTGGTATAGTGCAGCAGCAGAACAATrTGCTGAGGGCTATT 
GAGGCGCAACAGCATCTGHG 


HIV1 


PBHIV1_00002 


GCAACCCTCTAnGTGTGCATCAAAGGATAGAGATAAAAGACACCAAGG 


HIV1 
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AAGCTTTAGACAAGATAGAOG 




PBHIV1_00003 


TGTATGTAGGATCTGACTTAGAAATAG6GCAGCATAGAACAAAAATAGA 
GGAGCTGAGACAACATCTGTT 


HIV1 


PBHIV1_00004 


GGAATGCTAGTTGGAGTAATAAATCTCTGGAACAGAnTGGAATCACAC 
GACCT6GAT66AGTGGGACAG 


HIV1 


PBTP_00001 


TACCnGAAAGACGnACCGCCAAAATGCTCATCAAAAGAACGAGGACC 
ATGCTGACAGCACCCGCGACA 


TP 


PBTP_00002 


mCGTGATCCTmCCTmCCTGTAQCTCAGCGTCCTTnTATCTAATT 
CCTCTGCACGCTCCCCGAG 


TP 


PBTP_00003 


TCTTTCTGACTCGCGCAAAAGGCATTACTGGAACACTATTrTAGCCATGT 
GGTGGCTCCCTGCTATCTTA 


TP 


PBTP_00004 


ACCTTGAAAGACGnACCGCCAAAATGCTCATCAAAAGAACGAGGACCA 
TGCTGACAGCACCCGCGACAA 


TP 


PBHEVjOOOOl 


AATAATTCACGCCGTCGCTCCTGAnATAGGnGGAAGATAACCCAAAG 
ATGCTTGAGGCTGCCTACCGG 


HEV 


PBHEV_00002 


TTTGTTGACGGGGCGGTnTAGAGACTAATGGCCCAGAGCGCCACAAT 
CTCTCTTTTGATGCCAGTCAGA 


HEV 


PBHEV_00003 


ATrTTACTAGTACTAATGGTGTCGGTGAGATCGGCCGCGGGATAGCQC 
TTACCCTGnTAACCnGGTGA 


HEV 


PBHEy_00004 


AGTCCACTTACGGCTCnCGACCGGCCCAGTCTATGTCTCTGACTCTGT 
GACCTTGGTTAATGTAG 


HEV 



In some embodiments, the non-S ARS-CoV infectious organism is a 
non-SARS-CoV coronaviridae virus. Such virus includes, but not limited to, an avian 
infectious bronchitis virus, an avian infectious laryngotracheitis virus, a murine hepatitis 
5 virus, an equine coronaviruse, a canine coronaviruse, a feline coronaviruse, a porcine 
epidemic diarrhea virus, a porcine transmissible gastroenteritis virus, a bovine 
coronaviruse, a feline infectious peritonitis virus, a rat coronaviruse, a neonatal calf 
diarrhea coronaviruse, a porcine hemagglutinating encephalomyelitis virus, a pufBnosis 
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virus» a turkey coionaviruse and a sialodacryoadenitis virus of tat. Exemplary probes 
for these viruses are set forth in Table 17. 

Table 17. Exemplary probes for non-SARS-CoV coronaviridae virus 



seqkl seqMenoeCS^^*) 

PBIBV_00001 GGTATAGTGTGGGnGCTGCTMGGGTGCTGATACTAMTCTAGATCCAATCAGGOT 

PBIBy_00002 GGTATAGTGTGGGnGCTGCTAAGGGTGCTGATACTAAATCTAGATCCAAT^ 

PBMHV^OOOOI CCAGOX^GCAAGTAACGAAGCAAAGTGCCAAAGAAGTCAGGCAG^ 

PBMHV^00002 TCTAAACmAAGQATGTCTmGnCCTGGGCAAGA^ 

PBECL00001 AGGATCAAGAAATAGATCCAAnO^GGCACTAGAACACCCACCTCTGGTGTGACATCTGATATG^ 

PBECL00002 mAAAACAGCCGATGGCAATCAACGCCAAnGnGCCACGCTGGTATTTnACTACn^ 

PBCA-00001 nGGAACnATGTCCGAGAGACTnGTACCCAAAGGAATAGGTAACW^G^ 

PBCAJ0OOO2 GCTGAATGTGnCCATCTGTATCTAGCAnCTGmGGAAGCTATTGGACTGCAAA^ 

PBFt-00001 CACCA(XCTCQAACAAGGAGCTAAATmGGTATGTATGTCCX3AGAGA^ 

PBFEJ)0002 GGCACTCGTGGAACCAACAATGAATCCGAACCAnGAGATnGATGGTAAGATACCACCACAAnTC^ 

PBPEDV.00001 CTGATCCAAATGTTGAGCTOTTGnGCACAGGTGGATGCAmAAAACTGGGAATGCAAA^ 

PBPEDVJ0002 ATGAGCAAAnCGCTGGCGTATGCGCCGTGGTGAGCGAAnGAACAACCnCAAATTGGGAmCTAC^^ 

PBPTGV.00001 GAGAGACmGTACO^AAAGGAATAGGTAACAGGGATCAACAGAnGGnAnG^ 

PBPTGV.00002 GATGGTGACCAGATAGAAGTCACGnCACACACAAATACCACTTGGGAAAGGATGATC^^ 

PBBOV.00001 TATTmACTATCnGGAACAGGACCGCATGCXJAAAGACCAGTATGGCACCGACAnGACGGACT^ 

PBBOV.00002 AGAACCCCTACCTCTGGTGTAACACCTGATATGGCTGATCAAAnGCTAGTCnGTTCTGGCTAA^ 

PBFIPV^OOOOI GAGTGTGGnAATCAACAGGGTGAAGCGCTGAGTCAAGnAGCAGTCAGmCAGAAAAACTTCCAGGCT 

PBFIPVJ0002 CCGGCATTGTAGATGGTAATAAGATGGCCATGTACACAGCATCmAATTGGAGGTATGGCmGGGC 

PBRJWOOl AAATGTTAAAACnGGAACTAGTGATCCACAGTTCCCCAncnGCAGAGTTGGCCCCAACACC^^ 

PBIl.00002 CCCAnACTCTTGGTmCGGGCAnACCCAAmCAAAAGGGAAAGGAGnCCAGmGC^ 

PBPHEV.00001 TAGTAACCAGGCTGATATTAATAOCCCGGGTGACAnGTGGATCGGGATCCAAGTAGCGATGAGGCT^^ 

PBPHEV^00002 nCTTTTAAAACAGCCGATGGCAATCAGCGTCAACTGCTGCCACGATGGTACT^ 

PBPV.00001 GTGGnCCCCAnACTCCTGGTmCTGGCAnACCCAAnCCAGAAGGGAAAGGAGmAAGmGC^^ 

PBPV_00002 AAGAAGTCAGGCAGAAAATmAAACAAGCCTCGCCAAAAGAGGACTCCAAACAAGCAGTGCCCAGTGCA 
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PBTKJ00001 mGGTGATGACAAGATQAAT(yM36AAG0TAnM6GATGGGC0TGnACG6CAAT6CTCAACCTAGTCC 

PBTKJM002 TnGGT6ATQACAAGATGAATGA6QAAGGTAT7AAQGATa3GC6T0nACG6CAAT6CTCAAa:TAQTM 

PBSDAV.OOOOI AGCCT<3CCTCTACTGTAAAACCT6ATAT66CCGAAGAAATT6CTQCTCn6TTn66CTAA6CTA66CAA 

PBSDAV_00002 Ca}(^TTCnG(yV6AGn66CCCCyVACACCTG6TGCCnCnCmGGATCTAAATTAGAAnG6TCAM 

The oligonucleotide probes and the target SARS-CoV and any non-S ARS-CoV 
infectious organism nucleotide sequences can be any suitable length. Preferably, the 
oligonucleotide probes and the target S ARS-CoV and any non-SARS-CoV infectious 

5 organism nucleotide sequences have a length of at least 7, 10, 20, 30, 40, SO, 60, 80, 90, 
100 or more than 100 nucleotides. 

The oligonucleotide probes and primers can be prepared by any suitable methods, 
e.g., chemical ^tiiesis, recombinant methods and/or both (See generally, Ausubel et al., 
(Ed.), Current Protocols in Molecular Biology, John Wiley & Sons, Inc. (2000)). 

10 Any suitable support can be used in the present chips. For example, the support 

can comprise a sur&ce that is selected from the grotq;> consisting of a silicon, a plastic, a 
glass, a ceramic, a rubber, and a polymer sur&ce. 

C. Methods for assaying for a SARS-CoV and a non-SARS-CoV infectious 
15 organism 

In anottier aspect, the present invention is directed to a method for assaying for a 
SARS-CoV and a non-SARS-CoV infectious organism in a sample, which methods 
comprises: a) providing an above-described chip; b) contacting said chip with a 
sample containing or suspected of containing a nucleotide sequence of a SARS-CoV and 

20 a non-SARS-CoV infectious organism under conditions suitable for nucleic acid 

hybridization; and c) assessing hybrids formed between said nucleotide sequence of said 
SARS-CoV or said non-S ARS-CoV infectious organism, if present in said sample, and 
said oligonucleotide probe complementary to a nucleotide sequence of said SARS-CoV 
goiome or said oligonucleotide probe complementary to a nucleotide sequence of said 

25 non-SARS-CoV infectious organism genome, whereby detection of one or both of said 
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hybrids indicates ihe presence of said SARS-CoV and/or said non-SARS-CoV infectious 
organism in said sample. 

In some embodiments, the SARS*CoV is assayed by: a) providing a chip 
comprising a support suitable for use in nucleic acid hybridization having immobilized 
5 thereon at least two oligonucleotide probes complementary to at least two different 
nucleotide sequences of S ARS-CoV genome, each of said two different nucleotide 
sequences comprising at least 10 nucleotide; b) contacting said chip with a sample 
containing or suspected of containing a SARS-CoV nucleotide sequence under 
conditions suitable for nucleic acid hybridization; and c) assessing hybrids formed 
10 between said SARS*CoV nucleotide sequence, if present in said sample, and said at least 
two oligonucleotide probes complementary to two different nucleotide sequences of 
SARS-CoV genome, respectively, to determine the presence, absence or amount of said 
SARS-CoV in said sample, whereby detection of one or both said hybrids indicates the 
presence of said SARS-CoV in said sample. 
IS In a specific embodiment, the present methods comprise: a) providing a chip 

comprising a nucleotide sequence of at least 10 nucleotides located within a conserved 
region of SARS-CoV genome and a nucleotide sequence of at least 10 nucleotides 
located within a variable region of SARS-CoV genome, or a nucleotide sequence of at 
least 10 nucleotides located within a stractural protein coding gene of SARS-CoV 
20 genome and a nucleotide sequence of at least 10 nucleotides located within a 

non-stractural protein coding gene of SARS-CoV genome; b) contacting said chip \^th a 
sample containing or suspected of containing a SARS-CoV nucleotide sequence under 
conditions suitable for nucleic acid hybridization; and c) assessing hybrids formed 
between said SARS-CoV nucleotide sequence, if present in said sample, and i) said 
25 oligonucleotide probe complementary to a nucleotide sequence located within a 

conserved region of SARS-CoV genome and an oligonucleotide probe complementary to 
a nucleotide sequence located within a variable region of SARS-CoV genome, 
respectively; or ii) said oligonucleotide probe complementary to a nucleotide sequence 
located within a structural protein coding gene of SARS-CoV genome and an 
30 oligonucleotide probe complementary to a nucleotide sequence located within a 
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non-Structural protein coding gene of S ARS-CoV genome^ to determine the presence, 
absence or amount of said SARS*CoV in said sample, whereby detection of one or both 
said hybrids indicates the presence of said SARS-CoV in said sample. 

In another specific embodiment, the present methods comprise: a) providing a 

5 chip comprising an oligonucleotide probe complementary to a nucleotide sequence 
within a conserved region of S ARS-CoV genome, an oligonucleotide probe, 
complementary to a nucleotide sequence located within a variable region of SARS^CoV 
genome, at least one of the follovdng three oligonucleotide probes: an inmiobilization 
control probe that is labeled and does not participate in any hybridization reaction when a 

10 sample containing or suspected of containing of a SARS-CoV is contacted with the chip, 
a positive control probe that is not complementary to any S ARS-CoV sequence but is 
complementary to a non-S ARS-CoV-sequence contained in the sample and a negative 
control probe that is not complementary to any nucleotide sequence contained in the 
sample, and a blank spot; b) contacting said chip with a sample containing or suspected 

1 5 of containing a SARS-CoV nucleotide sequence under conditions suitable for nucleic 
acid hybridization; and c) assessing: (i) hybrids formed between said SARS-CoV 
nucleotide sequence, if present in the sample, and the oligonucleotide probe 
complementary to a nucleotide sequence within a conserved region of S ARS-CoV 
genome and an oligonucleotide probe complementary to a nucleotide sequence located 

20 wifliin a variable region of S ARS-CoV genome, respectively; (ii) a label comprised in the 
immobilization control probe, or a hybrid(s) involving the positive control probe and/or 
the negative control probe; and (iii) a signal at said blank spot to determine the presence, 
absence or amoimt of said SARS-CoV in a sample. 

Preferably, the present chips comprise two oligonucleotide probes 

25 complementary to two different nucleotide sequences located within the Replicase 1 A or 
IB gene of SARS-CoV, an oligonucleotide probe complementary to a nucleotide 
sequence located withui the N gene of SARS-CoV, an oligonucleotide probe 
complementary to a nucleotide sequence located within the S gene of SARS-CoV, an 
immobilization control probe, a positive control probe and a negative control probe and 

30 the presence of the SARS-CoV is determined when: a) a positive hybridization signal is 
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detected using at least one of the two different nucleotide sequences located within the 
Replicase 1 A or IB gene of SARS-CoV» the oligonucleotide probe complementary to a 
nucleotide sequence located within the N gene of SARS-CoV and the oligonucleotide 
probe complementary to a nucleotide sequence located within the S gene of SARS-CoV; 
5 b) a positive signal is detected from the immobilization control probe; c) a positive 
hybridization signal is detected using the positive control probe; d) a positive 
hybridization signal is not detected using the negative control probe; and e) a positive 
hybridization signal is not detected at the blank spot 

The inclusion of a target sequence in a variable region of SARS-CoV enables an 
10 assessment of possible mutation of the SARS-CoV. For example, detecting a positive 
hybridization signal using at least one of the two different nucleotide sequences located 
within the Replicase 1 A or IB gene of SARS-CoV, or the oligonucleotide probe 
complementary to a nucleotide sequence located within tiie N gene of SARS-CoV, while 
not detecting a positive hybridization signal using the oligonucleotide probe 
1 5 complementary to a nucleotide sequence located yAHon the S gene of SARS-CoV 
indicates a mutation(s) of the SARS-CoV. 

The present methods can be used for any sxiitable prognosis and diagnosis 
purpose. In one example, the present method is used to positively identify SARS-CoV 
infected patients from a population of patients who have SARS-like symptoms, e.g., 
20 fever or elevated temperature, nonproductive cough, myalgia, dyspnea, elevated lactate 
dehydrogenase, hypocalcemia, and lymphopenia (Bootii et al., JAMA^ 2003 May 6; [epub 
ahead of print]). The present chips, methods and kits can further comprise assaying for 
elevated lactate dehydrogenase, hypocalcemia, and lymphopenia, etc. 

In another example, a chip further comprising an oligonucleotide probe 
25 complementary to a nucleotide sequence of a coronaviruse not related to the SARS-CoV 
is used and the method is used to positively identify SARS-CoV infected patients from 
patients who have been infected with a coronavirose not related to tibe SARS, e.g., a 
coronaviruse that infects an avian species, e.g.. Avian infectious bronchitis virus and 
Avian infectious laryngotracheitis virus, an equine species, e.g.^ Equine coronaviruse, a 
30 canine species, e.g.. Canine coronaviruse, a feline species, e.g.. Feline coronaviruse and 
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Feline infectious peritonitis virus, a porcine species, e.g.. Porcine epidemic diairhea virus. 
Porcine transmissible gastroenteritis virus and Porcine hemagglutinating 
encephalomyelitis virus, a calf species, eg., Neonatal calf diarrhea coronaviruse, a 
bovine species, e.g.^ Bovine coronaviruse, a murine species, e.g.^ Murine hepatitis virus, 
5 a pufRnosis species, e.g. , Puffinosis virus, a rat species, e.g. , Rat coronaviruse and a 
Sialodacryoadenitis virus of rat, e.g, a turkey species e.g.^ Turkey coronaviruse, or a 
human species, e.g , Human enteric coronaviruse. 

In still another example, a chip comprising an oligonucleotide probes 
complementary to a highly expressed nucleotide sequence of S ARS-CoV genome is used 
10 and the method is used to diagnose early-stage SARS patients, e.g., SARS patients who 
have been infected with SARS-CoV from about less than one day to about three days. 
In yet another example, the present methods are used to monitor treatment of 
SARS, e.g., treatment with an interferon or an agent that inhibits the replication of a 
variety of RNA vkuses such as ribavirin. The present methods can also be used to 
15 assess potential anti-SARS-CoV agent in a drag screening assay. 

The method of the invention can be used to determine whetiber a subject is 
infected by a SARS-CoV and/or a non-SARS-CoV infectious organism causing 
SARS-like symptoms, Non-SARS-CoV infectious organism that causing SARS-like 
symptoms includes, but not limited to, a human coronaviruse 229E, a human 
20 coronavuiise OC43, a human mteric coronaviruse, an influenza virus, a parainfluenza 
virus, a respiratory sncytical virus, a human metapneumovirus, a rhinovirus, an 
adenoviruse, a mycoplasma pneumoniae, a chlamydia pneumoniae, a measles virus and a 
rubella virus. The influenza virus can be influenza virus A or influenza virus B. The 
parainfluenza virus can be parainfluenza virus 1 , parainfluenza virus 2, parainfluenza 
25 virus 3 or parainfluenza virus 4. 

The method of die invention can also be used to determine whether a subject is 
infected by a SARS-CoV and/or a non-SARS-CoV infectious organism damaging the 
subject's immune system. The non-SARS-CoV infectious organism damaging subject's 
immune system includes, but not limited to, a hepatitis virus, a transfusion transmitting 
30 virus (TTV), a human immunodeficiency virus (HIV), a parvovirus, a human 
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cytomegalovirus (HCMV), an Epstein-Barr virus (BBV) and a tre*ponema palidum. 
The hepatitis virus can be hepatitis virus A (HAV), hepatitis virus B (HBY), hepatitis 
virus C (HCV), hepatitis virus D (HDV), hepatitis virus E (HEV), or hepatitis virus G 
(HOV). The HIV can be HIV I. The parvovirus can be parvovirus B 1 9. 

5 The method of the invention can also be used to determine whether a subject is 

infected by a SARS-CoV and/or a non-SARS-CoV coronaviridae vkus. The 
non-SARS-CoV coronaviridae virus includes, but not limited to, an avian infectious 
bronchitis virus, an avian infectious laryngotracheitis virus, a murine hepatitis vurus, an 
equine coronaviruse, a canine coronaviruse, a feline coronaviruse, a porcine epidemic 

10 diarrhea virus, a porcine transmissible gastroenteritis virus, a bovine coronaviruse, a 
feline infectious peritonitis virus, a rat coronaviruse, a neonatal calf diarrhea 
coronaviruse, a porcine hemagglutinating encephalomyelitis virus, a pufBnosis virus, a 
tuikey coronaviruse and a sialodacryoadenitis virus of rat 

Any smtable S ARS-CoV or non-SARS-CoV infectious organism nucleotide 

15 sequence can be assayed. For example, the SARS-CoV or the non-SARS-CoV 

infectious organism nucleotide sequence to be assayed can be a SARS-CoV RNA or a 
non-SARS-CoV infectious organism genomic sequence or a DNA sequence amplified 
firom an extracted SARS-CoV RNA or a non-SARS-CoV infectious organism genomic 
sequence. 

20 The SARS-CoV RNA or the non-SARS-CoV infectious organism genomic 

sequence can be prepared by any suitable methods. For example, the SARS-CoV RNA 
or the non-SARS-CoV infectious organism genomic sequence can be extracted from a 
SARS-CoV or the non-SARS-CoV infectious organism infected cell or other materials 
using the QIAamp Viral RNA kit, the Chomczynski-Sacchi technique or TRIzoI (De 

25 Paula et al., J. Virol Methods, 98Q1:1 19-25 (2001)). Preferably, tiie SARS-CoV RNA 
or the non-SARS-CoV infectious organism genomic sequence is extracted from a 
SARS-CoV or the non-SARS-CoV infectious organism infected cell or other materials 
using tiie QIAamp Vkal RNA kit. The SARS-CoV RNA or tiie non-SARS-CoV 
infectious organism genomic sequence can be extracted from any suitable source. For 

30 example, the SARS-CoV RNA or the non-SARS-CoV infectious organism genomic 
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sequence can be extracted &om a sputum or saliva sample. In another example, the 
SARS-CoV RNA or the non-S ARS-CoV infectious organism genomic sequence can be 
extracted from a lymphocyte of a blood sample. 

The S ARS-CoV RNA or the non-S ARS-CoV infectious organism genomic 

5 sequence can be amplified by any suitable methods, e.g. , PGR. Preferably, a label is 
incorporated into the amplified DNA sequence during the PGR. Any suitable PGR can 
be used, e.g. , conventional, multiplex, nested PGR or RT*PGR. In one example, the 
PGR can comprise a two-step nested PGR, the first step bemg a RT-PGR and the second 
step being a conventional PGR. In another example, the PGR can comprise a one-step, 

10 multiplex RT-PGR using a plurality of 5' and 3' specific primers, each of the specific 
primers comprising a specific sequence complementary to its target sequence to be 
amplified and a common sequence, and a 5' and a 3* universal primer, the 5' universal 
primer being complementary to the conunon sequence of the 5* specific primers and the 
3' universal primer being complementary to the common sequence of the 3' specific 

15 primers, and \\4ierein in the PGR, the concentration of the 5' and 3' universal primers 
equals to or is higher than the concentration of the 5' and 3' specific primers, 
respectively. Preferably, the 3' universal primer and/or the 5' universal primer is 
labeled, e.g. , a fluorescent label. In still another example, the PGR comprises a multiple 
step nested PGR or RT*PGR. In yet another example, the PGR is conducted using at 

20 least one of the following pairs of primers for SARS-GoV set forfh in Table 1 8. 



Table 18. Exemplary SARS-GoV primers 



'."■'•id. ';; 


'^sequence (5'"-3') h," ' 'h'^ 


region 


PMSU.00005 


CACGTCTCCCAAATGCTTGAGTGACG 


SARS-Cov Nucleocapsid gene 


PHSU.ooooe 


CCTCGAGGCCAGGGGGTTCC 


SARS-Cov Kucleocapsid gene 


PMV_00039 


TCACTTGCTTCCGTOA(KJTCGG(KJACCAAGACCTM 


SARS-Cov Nucleocapsid gene 


PMV_00040 
PMV.00041 


GGTTTCGGATGTTACAGCGTAGCCGCAGGAAGAAGAGTCACAG 
TCAOTGCnCXGTOAGGAGGCCAGGGCGTTCCAATC 


SARS-Cov Nucleocapsid gene 
SARS-Cov Nucleocapsid gene 


PMV.00042 


GGmCGGATGTTACAGCGTCAATACCGCGAGGGCAGTTTC 


SARS*-Cov Nucleocapsid gene 


PMV_00043 


mCTTtKnTXXGTOAGGGGCACCCGCAATOT 


SARS*-Cov Nucleocapsid gene 
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'id 


. • sequence (5**^3') * • 


^ Region 


PIIV.00044 




SARS-Cbv Nuclaoeapsid gene 


PMV^00090 


TCCGGGACCAAGACCTAATCAGA 


SARS*Cov Nucleocapsld gene 


PMV_0009l 


AGCCGCAOGAAGAAGAGTCAaC 


SARS-Cov Nucleocapsld gene 


PIIV.00092 


AGGCXIAGGGOGTTGCAATC 


SARS-€ov Nucleocapsld gene 


PIIV_00093 


CAATAGCGCGAGGGCAGTTTC 


SARS-Cov Nucleocapsld gene 


PMV_00094 


GGCACCCGCAATCCTAATAACAA 


SARS-Cov Nucleocapsld gene 


PMV.00095 


AGOCGCACGAAGAAGACTCACAC 


SARS-Cov Nucleocapsld gene 


PMSL^OOOOl I 


ACATCACAGCTTCTACACCCGTTAAGGT 


SARS-K:ov Repllcase lA 


PMSL.00002 


ATACAGAATACATAGATTGCTGnATCC 


SARS-Cov Repllcase lA 


PIISU.00002 


GaTanTCACTATCCTGTCCCATTCT 


SARS-Cov Repllcase lA 


PMSU.00003 


GCTGCATTGGTTTGTTATATCGTTATGC 


SARS-Cov Repllcase lA 


PMV.00023 


TCACHTGCTnXXJTTGAGGAGCOGCTTGTCAC^ 


SARS-Cov Repllcase lA 


PMV_00024 


GGTTTCGGATGnACAGCGTCATCA(mGCTCGCCA^^^ 


SARS-Cov Repllcase lA 


PMVJ0025 


TCACnCOTCCGnGAGGAGGTOCX^ATCATmGGCATOT 


SARS-Cov Repllcase lA 


IW_00026 


GGTTTOGGATGnACAGCXrrCTTT^^ 


SARS-Cov Repllcase lA 


Piiy_00027 


TCACTTGCTTCCGTmGGATGGa 


SARS-Cov Repllcase lA 


PMV_00028 


G6mCX5GATGmCAGCGnCX;GGCAGCTGACAG6AATGTAGA 


SARS-Cov Repllcase lA 


PMV_00029 


TCACTTGCTTCX»mAGGGAATTOCGAT^^ 


SARS-Cov Repllcase lA 


PMV_00030 


GGTTTCGGATGmCAGCOnAATGOXKJCATCCAAACATAAT 


SARS-Cov Repllcase lA 


PMV_00031 


TCAOTCCnCCGTTGAGGTAGCCAGCGTGGTGGnCATAC^ 


SARS-Cov Repllcase lA 


PMV_00032 


GGTTTCGGATGTTACAGCGTCraXXK^ 


SARS-Cov Repllcase lA 


PMV_00033 


tcacttgot(x:gttgaggtatagagcccgtgc^ 


SARS-Cov Repllcase lA 


PMV.00034 


GGTTTCGGATGTrACAG(XJTAT(»CCATTC^ 


SARS-Cov Repllcase lA 


PMV_00035 


TCACnCCTTCCXJTTGAGGTGGaCAGGCCATAaGGCATTAC 


SARS-Cov Repllcase lA 


PMV.00036 


GGmCGGATGmCAGCGTTTTGOmGCGAT^^^ 


SARS-Cov Repllcase lA 


PMV_00037 


TCAOTGCTTCanTtJAGGTTCOT 


SARS-Cov Repllcase lA 


PMV_00038 


GGTTTCXKrATGmCAGCGTGAa^GCAATTCCT 


SARS-Cov Repllcase lA 


PMV_00074 


AGCCGCTTGTCACAATGCCAATT 


SARS-Cov Repllcase lA 


PMV„00075 


CATCAGCAAGCTCGOCAACAGTT 


SARS-Cov Repllcase lA 
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Id 


' ' , • i • * ■ • 
aequence(5'-3') 


region ^ • 


PIIV_00076 


AGCTTGaATCATTTTGGCATCTT 


SARS-<k>v Repl lease lA 


PIIV.00077 


CTTTGCGCCAGCCATAGTGACTT 


SARS-Cov Repl lease lA 


PIIV.00078 


atg(k:agccgtttct(iCaatgg 


SARS-Cov Repllcase lA 


PIIV.00079 


TOGGGCAGCTGACACX^AATGTAGA 


SARS-Cov Repllcase lA 


PMV.00080 


GAATGGG6ATGTAGTGGCTATTGA 


SARS-Cov Repllcase lA 


PMV.OOOSl 


TAATGCCGGCATCCAAACATAAT 


SARS-Cov Repllcase lA 


PI«V_00082 


TAGOCAGCGTGGTGOTTCATACAA 


SARS-Cov Repllcase lA 


PMV.00083 


aCCCGGCAGAAAGCTGTAAGCT 


SARS-Cov Repllcase lA 


P1IV_00084 


TATAGAGCOCGTGCTGGTGATGC _ _ _ 


SARS-Cov Repllcase lA 


PIIV.00085 


ATC^GOCATTCAAGTCTGGGAAGAA 


SARS-Cov Repllcase lA 


PMV.00086 


TGGCTCAGGCCATACTGGCAnAC 


SARS-Cov Repllcase lA 


PMV_00087 


TTTGCGCSCAGCGATAGTCACTTG 


SARS-Cov Repllcase lA | 


PMV,00088 


TTCCCGTCAGGCAAAGTTCAAGG 


SARS-Cov Repllcase lA 


PMV.00089 


GACGGCAAncrrGTTTGAGCAGA 


SARS-Cov Repllcase lA 


PMV^00003 


TCACTTGOTOXrnGAGGATGAAnACCAAGTC^ 


SARS-Cov Repllcase IB 


FW_00004 


GGTnCGGATGTTACAGCGTATAACCAGTCGGTACAGCTAC 


SARS-<^ov Repllcase IB 


PMV^OOOOS 


TCACTTGCTTCCGTOAGGGAAGCTATTCGTC^^ 


SARS-Cov Repllcase IB 


PMv^ooooe 


GGTTTCGGATGnAaGCGTCTGTAGAAAATCCTAGC^ 


SARS-Cov Repllcase IB 


PMV_00007 


TCACTTGOTCCGmAGGCCTCTCTTGTTCnGCT 


SARS-Cov Repllcase IB 


PMV_00008 


GGTTTOSGATGmCAGCXiTGmGCOGCCACAaTG 


SARS-Cov Repllcase IB 


PMV_00009 


mCTTGCTTOCGTOAGGCTAACATGCn 


SARS-Cov Repllcase IB 


PMV^OOOIO 


GGTTTCGGATGTTACAGCGTCAGGTAAGCGTAAAACTCATC 


SARS-Cov Repllcase IB 


PMV^OOOll 


TCACntJCTTCCGmAGGGCX^TCTOT^ 


SARS-Cov Repllcase IB 


PMV.00013 


TCACTTGCTTCCGmAGGCACOJTT^ 


SARS-Cov Repllcase IB 


PMV_00014 


GGTTTCGGATGmCAGCXJTAAATGmAOJCAGGTAAGCGTA^ 


SARS-Cov Repllcase IB 


PMV.00015 


TCAOTGCTT(X»TOAGGTACACACCT^^ 


SARS-Cov Repllcase IB 


PMYJ0016 


GGTTTOGGATGTTACAGCGTCACGAACGTGACGAAT 


SARS-Cov Repllcase IB 


PMV„00017 


TCACTTGCTTOXJmAGGGCTTAGGATAATGGC^^ 


SARS-Cov Repllcase IB 


PMV^OOOIS 


GGmCGGATGTTACAGCGTCCACGAAnCATGATCAACATCCC 


SARS-Cov Repllcase IB 
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id 


sequence <6' -3*) . 


• region - . 


PMV.00019 


TCAcntxrrraxnTGAGcxKm 


SARS-Cov Repl lease IB 


PIIV^00020 


CCTTTCCKJATCnACAGCCTGAGACACTCATAGAGC^ 


SARS-Cov Repl lease IB 


PMV.OOOSS 


ATGAAmCCAAGTCAATGGTTAC 


SARS-Cov Repllcase IB 


PlfV.00056 


ATAACCAG1XX»TACAGCTAC 


SARS-Cov Repl lease IB 


FIIV_00057 


CAAGCTATTCGTCACGTTCG 


SARS-Cov Repllcase IB 


PIIV_0(K)68 


CTGTAGAAAATCCTAGCTGGAG 


SARS-Cov Repllcase IB | 


PMV^00059 


(XnxrrCTTGTTCTTGCTCGCA 


SARS-Cov Repllcase IB 


PUV.00060 


GTGAGCCGGCACACATG 


SARS-Cov Repllcase IB 


PMV_00061 


CTAACATGCTTAGGATAATGG 


SARS-Cov Repllcase IB 


PIIV_00062 


CAGGTAAGCGTAAAACTCATC 


SARS-Cov Repllcase IB 


PMV_00063 


GCCTCTCrTGTTCTTGCTCGC 


SARS-Cov Repllcase IB 


PMV^00064 


CAOCGTTTaACAGGTTAGCTAACGA 


SARS^ov Repllcase IB 


PMV^00065 


AAATGTTTACGCAGGTAACCGTAAAA 


SARS-Cov Repllcase IB 


PMV_00066 


TAaCACCTCAGCXJTTG 


SARS-Cov Repllcase IB 


nfV.00067 


CAGGAACX^TGAGGAAT 


SARS*<:ov Repllcase IB 


PIIV„00068 


GCnAGGATAATGGCCTCTC 


SARS-Cov Repllcase IB 


PMV.00069 


CCACGAATTCATGATCAACATCCC 


1 

SARS-Cov Repllcase IB 


PMV^00070 


GCTCGCAAACATAACACTTGC 


SARS-Cov Repllcase IB 


PMV_00071 


CAGAaCTCATAGAGCCTGTG 


SARS-Cov Repllcase IB 


PMSL^00003 


CCAGCTOCAATAGGAATGTGGCACTC 


SARS-Cov Spike glycoprotein gene 


PHSL.00004 


TOOGCAGATGTAaTATTACAATCTACG 


SARS-Cov Spike glycoprotein gene 


PMSU^OOOOS 


TTAAATGCACCGGaACGGTTTG 


SARS-Cov Spike glycoprotein gene 


PMV^OOOIOO 


1 ATAGCGCCAGGACAAACTGGTGTT 


SARS-Cov Spike glycoprotein gene 


PMV^OOOlOl 


TATATGCGCCAAGCTGGTGTGAGT 


SARS-Cov Spike glycoprotein gene 


PMV_000102 


CGAGGCGGAGGTACAAATTGACAG 


SARS-Cov Spike glycoprotein gene 


PMV_000103 


ATGAAGGCGAGCCAAACATACCAA 


SARS-Cov Spike glycoprotein gene 


PMV.00045 


TCACTTGCTOXGTTGAGGATGCAa5GGCC^ 


SARS-Cov Spike glycoprotein gene 


PMV„00046 


GGTTTOGGATGTTACAGOJTATGCGCXiAAGnWTG 


SARS-Cov Spike glycoprotein gene 


PMV_00047 


TCACnGCnCCGTOAGGTGCTGGCGCntJCTCnCAAATACX: 


SARS-Cov Spike glycoprotein gene 
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. id 


- ^ 5eQuenc©(5'-3' ) • 


. region'* 


PIIV_00048 


GcnrrocXiATcnTACAGOcntXjOGGcnxK^^ 


SARS*Cov Spike glycoprotein gene 


PMV.00049 


TCACTT(MnT(XX)TTGAGGATA(XXmGGACmC^ 


SARS-Cov Spike glycoprotein gene 


PUV_00050 


(KiTTTCGGATGmCACXXnTATATCKXm^ 


SARS-Cov Spike glycoprotein gene 


PIIV.00051 


tX:A(TrcCTTOCGTTGA(XK» 


SARS-Cov Spike glycoprotein gene 


PlfV_00052 




SARS-Cov Spike glycoprotein gene 


PMV.00096 


ATGCACCGGCCACGGTTTGTG 


SARS-Cov Spike glycoprotein gene 


PMV_00097 


ATGOiOCAAGCTGGTGTGAGTTGA 


SARS-Cov Spike glycoprotein gene 


PMV_00098 


T(KntIGaXTGCTCTTCAAATAX 


SARS-Cov Spike glycoprotein gene 


PilV.00099 


CGCXKKntSaTGTGGGAAGG 


SARS-Cov Spike glycoprotein gene 



In yet another example, the PGR is conducted using at least one of the following 
pairs of primers for a non-SARS-CoV infectious organism causing SARS-like symptoms 
set forth in Table 19. 

5 

Table 1 9. Exemplary primers for non-SARS-CoV infectious organism causing 
SARS-like symptoms ; 



id 


Sequence (5' -3*) 


species 


PMIA_00001 


TTTGTGCGACAATGCnCA 


Influenza A virus 


PMIA_00002 


GACATTTGAGAAAGCnGCC 


Influenza A virus 


PMIA_00003 


AGGGACAACCTNGAACCTGG 


Influenza A virus 


PMIA.00004 


AGGAGnGAACCAAGACGCATT 


Influenza A vims 


PMIAJOOOOS 


ACGACATrCCCTTATAGTGGAG 


Influenza A virus 


PMIA_00006 


nAGTCATCATCTTTCTCAGAACA 


Influenza A virus 


PMIA^OOOOZ 


ACAAATTGCTTCAAATGAGAAC 


Influenza A vims 


PMIA_00008 


TGTGTCCGAAGAAATAAGATCG 


Influenza A vims 


PMI/L00009 


GCGCAGAGACnGAAGATGT 


Influenza A vIois 


PMIA_00010 


CCnCCGTAGAAGGCCCT 


Influenza A vims 


PMIBJD0001 


CACAATGGCAGAATTTAGTGA 


Influenza B vims 


PMiBJ}0002 


GTCAGTTTGATCCCGTAGTG 


Influenza B vims 



54 



wo 200S/00S658 



PCT/CN2003/000561 



PMIB_00003 


CAGATCCCAGAGTGGACTCA 


nfluenza B virus 


PMIB_00004 


TGTAnACXCAAGGOnGTTAC 


nfluenza B virus 


PMIBJ0005 


GATCAGCATGACAGTAACAGGA 


nfluenza B virus 


PMIB.OOOOe 


ATGTTCGGTAAAAGTCGTrTAT 


nfluenza B vims 


PMIB.00007 


CCACAGGGGAGAnCCAAAG 


nfluenza Bvinjs 


PMiB.00008 


GACAnCTTCCTGATTCATAATC 


nfluenza B virus 


PMIB_00009 


CAAACAACGGTAGACCAATATA 


nfluenza B virus 


PMIB.OOOlO 


A6GTTCAGTATCTATCACAGTCTT 


nfluenza B vims 


PM1B_00011 


AT6TCCAACATGGATATTGAC 


Influenza B vims 


PMIB_00012 


GCTCTTCCTATAAATCGAATG 


Influenza B vims 


PMIB_00013 


TGATCAAGTGATCGGAAGTAG 


Influenza B vims 


PMIB_00014 


GATGGTCTGCnAATTGGAA 


Influenza B vims 


PMIB_00015 


ACAGAAGATG6AGAAGGCAA 


Influenza B vims 


PMIB_00016 


AnGTTTCTTTGGCCTGGAT 


influenza B vims 


PMAd1_00001 


T6GCGGTATAGGGGTAACTG 


i4uman adenovirus 


PMAd1j0OOO2 


AnGCGGTGATGGHAAAGG 


Human adenovims 


PMAd1_00003 


TTTTGCCGATCCCACnATC 


Human adenovims 


PMAd1_00004 


GCAAGTCTACCACGGCATTT 


Human adenovims 


PMAd2_00001 


CTCCGTTATCGCTCCATGn 


Human adenovims 


PMAd2_00002 


AAGGACTGGTCGnGGTGTC 


Human adenovims 


PMAd2J)0003 


AAATGCCGTGGTAGATTTGG 


Human adenovims 


PMAd2_00004 


GnGAAGGGGTTGACGnGT 


Human adenovims 


PMAd3_00001 


TCCTCTGGATGGGATAGGAC 


Human adenovims 


PMAd3_00002 


TGnGGTGTTAGTGGGCAAA 


Human adenovims 


PMAd3_00003 


ACATGGTCCTGCAAAGnCC 


Human adenovims 


PMAd3_00004 


GCATT6TGCCAGGTTGTATC 


Human adenovims 


PMAd4_00001 


CGGnCGGAGTACCTGAGTG 


Human adenovims 


PMAd4j00002 


CTGCATCATTGGTGTCAACC 


Human adenovims 


PMAd4_00003 


GGCACCTTrrACGTCAACCA 


Human adenovirus 


PMAd4_00004 


TCTGGACCAAGAACCAGTCC 


Human adenovims 
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PMAd5_00001 


GGCCTACCCTGCTAACnCC 


uman adenovirus 


PMAd5.00002 


ATAAAGAAGGGTGGGCTCGT 


Human adenovirus 


PMAd5.00003 


ATCGCAGHGAATGCTGnG 


Human adenovirus 


PMAd5J)0004 


GnGAAQGGQnGACGTTGT 


Human adenovinis 


PMAd7_00001 


ACATGGTCCTGCAAAGTTCC 


Human adenovinis 


PMAd7_00002 


GATCGAACCCT6ATCCAAGA 


Human adenovbus 


PMAd7_00003 


AACACCAACC6AAGGAGATG 


Human adenovinis 


PMAd7_00004 


CCTATGCCATCCAGAGGAAA 


Human adenovims 


PMAd1 1.00001 


CAGATGCTCGCCAACTACAA 


Human adenovinis 


PMAd11_00002 


AGGCATGTAACCCACAAAGC 


Human adenovinis 


PMAd11_00003 


ACGGACGnATGTGCGTTTC 


Human adenovinis 


PMAd11_00004 


GGGAATATTGGnGCAnGG 


Human adenovinis 


PMAd21_00001 


ACTGGTTCCTGGTCCAGATG 


Human adenovinis 


PMAd21_00002 


AGCGATGTAACCCACAAA6C 


Human adenovinis 


PMAd21_00003 


CTGGATATGGOCAGCACTrT 


Human adenovinis 


PMAd21J00004 


CACCTGAGGnCTGGTTGGT 


Human adenovinis 


PMAd23_00001 


TAATQAAAAGGGCGGACAAG 


Human adenovinis 


PMAd23_00002 


GCCAATGTAGTrTGGCCTGT 


Human adenovirus 


PMAd23_00003 


AACTGCGCGGTAGACAGCTA 


Human adenovinis 


PMAd23_00004 


CGTAGGTGnGGTGnGGTG 


Human adenovinis 


PMV_a0061 


TCACnGCTTCCGTTGAGGnGGGGTGA 
TGGGTTTCAGATTAA 


HC0V-0C43 


PMy_a0062 


GGTrTCGGATGnACAGCGTCTGGGGAA 
GATCGCCncnCTA 


HC0V-0G43 


PMV_b0061 


TTGGGGTGATGGGTrrCAGATTAA 


HCoV-OC43 


PMV_b0062 


CTOGGGAAGATCGCCTTCTTCTA 


HCOV-OC43 


PMV_a0053 


TCACnGCnCCGTTGAGGTTGGGCTGG 
CGGTTTAGAGTTGA 


HCOV-229E 


P^/rV_a0054 


GGTTTCGGATGTTACAGCGTGTGCGACC 
GCCCTTGTTTATGG 


HCOV-229E 
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PMV.a0055 


TCACnGCnCCGnGAGGGCGnGTTG 
GCCTTTTTCTTGTCT 


HCOV-229E 


PMV_a0056 


GGTTTCGGATGnACAGCGTGCCCGGC 
ATTATnCAnGTTCTG 


HCOV-229E 


PMV.a0057 


TCACTTGCnCCGTTGAGGACAAAAGCC 
GCTGGTGGTAAAG 


HCOV-229E 


PMV_a0058 


GGTTTCGGATGTTACA6CGTCAGAAATC 

ATAACGGGCAAACTCA 


HCOV-229E 


PMV.a0059 


TCACTTGCnCCGTTGAGGAAGAQnAT 
TGCIGGCGHGnGG 


HCOV-229E 


PMV_a0060 


GGTTTCGGATGnACAGCGTGCCCGGC 
AnATTTCAnGnCTG 


HCoV-229E 


PMV.b0053 


TTGGGCTGGCGGTTTAGAGnGA 


HCOV-229E 


PMV.b0054 


GTGCGACCGCCCnGTTTATGG 


HCOV-229E 


PMV_b0055 


GCGTTGTTGGCCTTl TICTTGTCT 


HCOV-229E 


PMV_b0056 


GCCCGGCATTATTTCATTGTTCTG 


HCoV-229E 


PMV_b0057 


ACAAAAGCCGCTGGTGGTAAAG 


HCOV-229E 


PMV_b0058 


CAGAAATCATAACGGGCAAACTCA 


HCoV-229E 


PMV_b0059 


AAGAGTTATTGCTGGCGTTGTTGG 


HCOV-229E 


PMV_b0060 


GCCCGGCAnArrrCATTGTTCTG 


HCOV-229E 


PMHE_00001 


GGTGGTAACCCCTCGCAGGA 


Human enteric coronavinise 


PMHE_00002 


TGGCTCTTCCCTTTGGGCACT 


Human enteric coronaviruse 


PMHEJ)0003 


GAGAATGAACCnATGTCGGCACCTG 


Human enteric coronavimse 


PMHE_00004 


TTCCGCAAGTCTTTCACTTTCTCCAA 


Human enteric corDna\dnjse 


PMHE_00005 


CAGCTTTCAGCCAGGGACGTGT 


Human enteric coronaviruse 


PMHE_00006 


TTTCCAGCrrrTGCGCAGTGGT 


Human enteric coronaviruse 


PMHE_00007 


TCTG 11 r IGGTGCAGGTCAAmGTG 


Human enteric coronaviruse 


PMHE_00008 


ATGAACCAGGTCGTAAGCATCCTCAA 


Human enteric coronavimse 


PMHEJ)0009 


GHGCnGTCAACCCCCGTACTGnA 


Human enteric coronaviruse 


PMHE_00010 


AGGACACCT6CCATAGGGGTAGAGAG 


Human enteric coronaviruse 
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PMHE_00011 


GGnGTTGACTCGCGGTGQA 


Human enteric coronavhuse 


PMHE_00012 


GGGGTAGAGA66CCAAACACT6C 


Human enteric coronaviruse 


PMRh_00001 


ACATGGTCCCATTGGAnGT 


Human rtiinovlrus 


PMRhJ)0002 


TGAGGAAATGTTTCGCCACT 


Human rtilnovirus 


PMRh_00003 


ATQTTGCCGCCTAGTCTGT6 


Human ihino>dni8 


PMRh.00004 


TTCTGAAGGTGGTGTQnOC 


Human riiino^rus 


PMRh_OOOOS 


TGGTATTCATGnGGCGGTA 


Human rtiinovlrus 


PMRh_00008 


ACAGCAGGnCCTTGTCACC 


Human rtilnovinis 


PMRh_00007 


TCTTGCCTCCAATGGCTAGT 


Human rhlnovhus 


PMRh_00008 


TGACATGCCTGCATTGAGn 


Human rtiinovirus 


PMRhJ}0009 


TCCCAATATGCCCTCnCAG 


Human rhinovinis 


PMRhJOOOlO 


CGGTGATGGGGAnGAGTAT 


Human ihinovinis 


PMRh_00011 


TGTGCTCAGTGTGCnCCTC 


Human rhinovinis 


PMRh_00012 


TGCACCCATGATGACAATCT 


Human rliinovinjs 


PMRh_00013 


GCAGnCTTGCCAAAGAAGG 


Human rtiinoviais 


PMRhJ)0014 


TGAAGGGTTTTT6GTCCATC 


Human rhinovinis 


PMRh_00015 


TGCCTGATGCCCTTAAAAAC 


Human rhinovinis 


PMRTuOOOie 


GGGTGTGATTGTACCCGACT 


Human itiinovirus 


PMMP_00001 


CTTAACAGnGTATGCATTGGAAACT 


l^ycoplasma pneumoniae 


PMMP_00002 


GrrTACGGTGTGGACTAGTAGGGTAT 


Mycoplasma pneumoniae 


PMMP_00003 


CTATGCTGAGAAGTAGAATAGCCACA 


Mycoplasma pneumoniae 


PMMP_00004 


TG6TACAGTCAAACT0TAGCCATTA0 


I^Aycopiasma pneumndae 


PMMP_00005 


ATACCCTAGTAGTCCACACCGTAAAC 


Mycoplasma pneumoniae 


PMMP_00006 


ATGTCAAGTCTAGGTAAGGTmTCG 


Mycoplasma pneumoniae 


PMMP_00007 


AGGCGAAAACTTAGGCCATT 


Mycoplasma pneumoniae 


PWIMP_00008 


CCGTCAATTGGGTrTGAGTT 


Mycoplasma pneumoniae 


PMMP_00009 


CGAC6GTACACGAAAAACCT 


Mycoplasma pneumoniae 


PMMP.OOOlO 


TcccnccnccTCCAATrr 


Mycoplasma pneumoniae 


PMIU)0001 


ATTCCCATGGAGAAACTCCTAGAT 


Rubella vims 


PMR_00002 


GTGATCACTGACCTGCATCTG 


Rubella vims 
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1 PMH.00003 


QTAA6AGACCAC6TCCGATCAAT 1 1 


Rubella vlius 


1 PMR_00004 


GAGQACGTQTAGGGCTTCnTAG 1 


Rubella virus 


1 PMR_00005 


ATCGGACCTCGCTTAGGACT 


Rubella virus 


1 PMIl.00006 


CTGGGTATCAC6GCTACGAT 


Rubella virus 


1 PMR_00007 


AGAGACCACGTCCGATCAAT 1 


Rubella virus 


1 PMIU)0008 


TGAGGACGTGTAGGGCnCT 


Rubella virus 


1 PMK.00009 


GTCAACGCCTACTCCTCTGG 


Rubella virus 


1 PMR_00010 


GTCnGTGAGGGTGCTGGAG 


Rubella virus 


1 PMM_00001 


CACAnGGCATCTGAACTCG 


Measles virus 


1 PMMJ)0002 


TCTGTrTGACCCTCCTGTCC 


Measles virus 


1 PMI^00003 


AGAnGCAATGCATACTACTGAGGAG 


Measles virus 


1 PMMJ00004 


ATGCAGTGTCAATGTCTAGAGGTGT 1 


Measles virus 


1 PMM.00005 


CAATGCATACTAGTGAGGACAGGA 


Measles virus 


1 PMM_00006 


ATGCAGTGTCAAT6T0TAGAGGTG 


Measles virus 


1 PMM_00007 


TACCATCAGAGGTCAAnCTCAAA 


Measles virus { 


1 PMM_00008 


CTACnCAAACACTCGGTACATGC 


Measles virus 1 


1 PMKL00009 


CATGTCGCTGTGTCTGnAGACTT 


Measles virus 


1 PMM_00010 


CAAGCCTGGATTTCnATAACACC 


Measles virus 


1 PMRSV_00001 


AAACCAAAGAAGAAACCAACCAT 


Human respiratory syrtcyti£d 
virus 


1 PMRSVJ00002 


TGTTCTAATGTGGTTGTGTCGAG 


Human respiratory syncytial 
vims I 


1 PMRSV_00003 


TGCTAAAAGAGATGGGAGAAGTG 


Human respiratory syncyfiai 
virus 


1 PMRSV_00004 


ATCCTrTGGTATGAGACCCnGT 


Human respiratory syncytial 
virus 


1 PMRSVjOOOOS 


ACAAGGGTCTCATACCAAAGGAT 


Human respiratory syncytial 
virus 


1 PMRSVJ00006 


GCTAAAACTCCCCATCnAGCAT 


Human respiratory syn(^al 
1 virus 1 
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PMRSVJK)007 


TTTATGATGCAQCCAAAGCA 


Human respiratoiy syncytial 

virus 


PMRSV.OOOOS 


TCCATGAAAnCAGGTGCAA 


uman respbalory syncytial 
virus 


PMRSV_00009 


AAAAACACCAGCCAAAACGA 


Human respiratory syncytial 
virus 


PMRSV_00010 


CTGTGGGTGTnGTGTGGAG 


Human rasfdratoiy syncy&d 
virus 


PMRSV.OOOII 


CCAAA6CATATGCAGAGCAA 


Human respiratory syncytial 
vims 


PMRSV_00012 


TCCATGAAATTCAGGTGCAA 


Human respiratory syncytial 
virus 


PMPL00001 


GCATGGAAACTAGCAGCACA 


Parainfluenza 


PMPL00002 


GGTGTTGTGGTCnCGAGGT 


Parainfluenza 


PMPL00003 


GGCTCCATA6TATCATCGACAAC 


Parainfluenza 


PMPL00004 


CCTAGAGGCCCTGTGTATACCTT 


Parainfluenza 


PMPL00005 


ACACAACAAACAATGCAAACAAC 


Pars^uenza 


PMPL00006 


nAACATGCGCnAGCAAATACA 


Parainfluenza 


PMPL00007 


TTAGCTCACTCATTGGACACAGA 


Parainfluenza 


PMPL00008 


GTCTCTCGTmrGACAATGAACC 


Parainfluenza 


PMPL00009 


TCTCACTAGAAACGGTGTCAATG 


Parainfluenza 


PMPL00010 


TCTAGATCCGCAnCTCTCITTG 


Parainfluenza 


PMPL00011 


ACAGATGGGTTGATTGTCAAAAC 


Parednfluenza 


PMPL00012 


GCnTGACCAAGACTATCCAAAC 


Parainfluenza 


PMPL00013 


GCTGAACACCCAQATTTACAAAG 


Parainfluenza 


PMPL00014 


ACAGCTCTCCATrrCATGGTrTA 


Parainfluenza 


PMPL00015 


ATATGCATTTGTCAATGGAGGAG 


Parainfluenza 


PMPL00016 


CATTTGGTGTGTAAAATGCAAGA 


Parainfluenza 


PMPL00017 


CACAGAACACCAGAACAACAAGA 


Parainfluenza 


PMPL00018 


nGGGACTGTTAACCAATACACC 


Parainfluenza 
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PMME.00001 


CATCCCAAAAATT6CCAGAT 


Human metapneumovirus 


PMME_00002 


TrTGGGCTTTGCCTTAAATG 


Human metapneumovlnis 


PMME_00003 


ACACCCTCATCATTGCAACA 


Human metapneumovlnis 


PMME_00004 


GCCCTTCTGACTGTGGTCTC 


Human metapneumovlnis 


PMME_00005 


CGACACAGCAGCAGGAAnA 


Human metapneumovlnis 


PMME_00006 


TGAAAGCTGCTTGACACTGG 


Human metapneumovlnis 



In yet another example, the PGR is conducted using at least one of the following 
pairs of primers for a non-SARS-CoV infectious organism damaging the subjects 
immune system set forth in Table 20. 

5 

Table 20. Exemplary primers for non-SARS-CoV infectious organism 
damaging the subject's immune system 



id 


sequence (5*- 3*) 


species 


PMnv_ooooi 


TGGGGCCAGACTTCGCCATA 


TTV 


PMnV_00002 


AGCTTCCGCCGAGGATGACC 


TTV 


PMTTV_00003 


CTTGGGGGCTCAACGCCTTC 


TTV 


PMTTV_00004 


GCGAAGTCTGGCCCCACTCA 


TTV 


PMTTV_00005 


CCACAGGCCAACCGAATGCT 


TTV 


PJTTTV.OOOOe 


AGCCCGAATTGCCCCTTGAC 


TTV 


PMTTV_00007 


AGCGAATCCTGGGAGTCAAACTCAG 


TTV 


PMTTV_00008 


GGCCTCGTACTCCTCTTTCCAGTCA 


TTV 


PMTTV_00009 


GCCCCTTTGCATACCACTCAGACAT 


TTV 


PMnv.oooio 


TGGAATGTGAGTTCCGGTGAGTTGT 


TTV 


PMTTV_00011 


TGTCAGTAACAGGGGTCGCCATAGA 


TTV 


PMTTV_00012 


TGTGACGTATGGACGACCTTTGACC 


TTV 


PMV_11047 


CACAGACAGAGGAGAAGGCAAC 


TTV 


PMV_11048 


AATAGGCACATTACTACTACCTCCTG 


TTV 


PMTP_00001 


GCGGTCGGTAGGAGGATAAAGGAAA 


TP 


PMTP_00002 


CCGGGGATTTGTCTACAGGGTTTCT 


TP 
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PMTP_00003 


CAGACGaCATCCAACTCCTGAGAA 


TP 


PMTP_00004 


(XGWrACCGTCTTTTTGGACGTT 


TP 


PMTP_00005 


CACGCTCTACCTCAnCGAGAGCAA 


TP 


PMTP_00006 


GTTGTGTTGCAACGAACACGCTACA 


TP 


PMTP_00007 


AGCGGTCGGTAGGAGGATAAAGGAA 


TP 


PMTP_00008 


ACCGGGGATTTGTCTACAGGGTTTC 


TP 


PMV_11025 


AACACGATCCGCTACGACTACTAC 


TP 


PMV„11026 


CCCTATACCCGTTCGCAATCAAAG 


TP 


PMHIV1_00001 


ATGGGCGCAGCCTCAATGAC 


HIVl 


PMHIV1J)0002 


CCCCAAATCCCCAGGAGCTG 


HIVl 


PMHIV1_00003 


GGGACAGCTACAACCATCCCTTCAG 


HIVl 


PMHIV1_00004 


GACCTGATTGCTGTGTCCTGTGTCA 


HIVl 


PMHIV1_00005 


GGGATGGAAAGGATCACCAGCAATA 


HIVl 


PMHIV1_00006 


GTCTGGTGTGGTAAGTCCCCACCTC 


HIVl 


PMHIV1_00007 


AAGGATCAACAGCTCCTGGGGATTT 


HIVl 


PMHIV1_00008 


TTCTTGCTGGTTTTGCGATTCTTCA 


HIVl 


PMV_11055 


TAATCCACCTATCCCAGTAGGAGAAAT 


HIVl 


PMV_11056 


GGTCCTTGTCTTATGTCCAGAATGC 


HIVl 


PMV_11057 


TGGGAAGTTCAATTAGGAATACCAC 


HIVl 


PMV_11058 


TCCTACATACAAATCATCCATGTATTG 


HIVl 


PMHGV_00001 


GCCGGCGATGACTGCTTGAT 


HGV 


PMHGV_00002 


TCCGGAAGTCCGTGGTCAGG 


HGV 


PMHGV_00003 


ACGGTGGGAGTCGCGTTGAC 


HGV 


PMHGV_00004 


GGCCACGCAAACCAACAAGG 


HGV 


PMHGV_00005 


CGGCCAAAAGGTGGTGGATG 


HGV 


PMHGV_00006 


CGGGCTCGGTTTAACGACGA 


HGV 


PMHGV_00007 


GCCACGGGCAAAATCAGTGG 


HGV 


PMHGV.OOOOB 


TGTCGCGATCCGATGATCCA 


HGV 


PMHGV_00009 


CGCGTGTGAGCTAAAGTGGGAAAGT 


HGV 


PMHGV.OOOlO 


ATCGTCACCAACAGGAAGAGCATGA 


HGV 
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PMHGV_00011 1' 


rCGCTCTCGGGTTGGTTTTGTATTC 1 1 


HGV 


PMHGV_00012 1 


CATCCACCTTAGGCTCCCTGTTGAC 1 


HGV 


PMV_11045 1 


GGGTTGGTAGGTCGTAAATCCC 


HGV 


PMV_11046 1 


GTACXSTGGGCGTCGTTTGC 1 


HGV 


PKfV_11001 j 


CCTTTCCACCATCCAGCAGT | 


HEV 


PMV_11002 1 


CXiAGCTTTACCCACCTTCAGC 1 


HEV 


PMHEV_00001 1 


CTGGCGGTGGGCTCTGTCAT | 


HEV 


PMHEV_00002 


ACCGAGGCGGGAGCAAGTCT | 


HEV 


PMHEV_00003 


ACGGGCGGATCGATTGTGAG 


HEV 


PMHEV_00004 


GGCAGCGACATAGCGCACCT 1 


HEV 


PMHEV_00005 1 


AGCTCACCACCACGGCTGCT | 


HEV 


PMHEV_00006 


CTGAGACGACGGGGCGAGAG 


HEV 


PMHBV_00007 1 


ATCGCGCCCCTTTTCTGTCC 


HEV 


PMHEV_00008 


GGGGGCGACCATCAAGTGTG 


HEV 


PMHDV.OOOOl 


GACGGGCCGGCTGTTCnCT 


HDV 


PMHDV_00002 


GACTOXMGCCTGGGAAGAG 


HDV 


PMHDV_00003 


ACTCCGGCCGAAAGGTCGAG 


1 HDV 


PMHDV_00004 


IGGCGGAACACCCACCGACTA 


Ihdv 


PMHDV_00005 


1 CCATGACTCTGGAGACATCCTGGAA 


1 HDV 


PMHDV_00006 


CGTCAGAGCTCTCTGTTCGCTGAAG 


[hdv 


PMHDV_00007 


CCTTCTCTCGTCTTCCTCGGTCAAC 


HDV 


PMHDV.00008 


1 CCGAACGGACCAGATGGAGATAGAC 


Ihdv 


PMHDV_00009 


T GCTCaGAGAGGGATAAAACGGTAA 


Thdv 


PMHDV_00010 


T GAGTGCTCTCCAAACTTGGCAGTTG 


1 HDV 


PMHDV_00011 


1 TCTCGTCTTCCTCGGTCAACCTCTT 


1 HDV 


PMHDV_00012 


1 CCGAACGGACCAGATGGAGATAGAC 


HDV 


PMV_11041 


1 AACATTCCGAAGGGGACCGT 


HDV 


PMV_11042 


GGCATCCGAAGGAGGACG 


HDV 


PMHCV_00001 


GGCGCTGGAAAGAGGGTCTACTACC 


HCV 


PMHCV_00002 


1 TGTTCAAGCTGATCCCTGGCTATGA 


HCV 
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PMHCV_00003 


ACATCTGGGACTGGATATGCGAGGT 


HCV 


PMHCV_00004 


ATCCTCATCGTCCCGTTTTTGACAT 


HCV 


PMHCV_00005 


TGTGCCAGGACCATCTTGAATTTTG 


HCV 


PMHCV_00006 


AGGCGGATCAAACACTTCCACATCT 


HCV 


PMHCV_00007 


GGGGTGCAAATGATACGGATGTCTT 


HCV 


PMHCV_00008 


AGAGTATGTGGCTTCCGGATGCTTG 


HCV 


PMHCV_00009 


ACACGCCGTGGGCCTATTCA 


HCV 


PMHCV.OOOlO 


GCCGGGACCTTGGTGCTCTT 


HCV 


PMHCV.OOOU 


CACGCCGTGGGCCTATTCAG 


HCV 


PMHCV_00012 


GCCGGGACCTTGGTGCTCTT 


HCV 


PMV_U039 


CTCGCAAGCACCCTATCAGGCAGT 


HCV 


PMV_11040 


GCAGAAAGCGTCTAGCCATGGCGT 


HCV 


PMHCMV_00001 


GCGCCTGCTGCTCGAAATGT 


HCMV 


PMHCMV_00002 


GTCGCGGCTGTTGCGGTAGT 


HCMV 


PMHCMV_00003 


CCCCACGTCCATCTGCGTCT 


HCMV 


PMHCMV_00004 


GCCCCCAGCAGTCTCACCAG 


HCMV 


PMHCMV_00005 


GCTCACGCACCCTGGAGGAC 


HCMV 


PMHCMV_00006 


AGTTCCAGCCCACGCACCAG 


HCMV 


PMHCMV_00007 


GTGCAGTTTAGGTGGCAGTTCATGC 


HCMV 


PMHCMV_00008 


GGAAAGGGGAGGGTAGAAACGTGAG ' 


HCMV 


PMHCMV_00009 


TGTGATTGCGTGTGCAGTTTAGGTG 


HCMV 


PMHCMV_00010 


GGGGAGGGTAGAAACGTGAGTCTCC 


HCMV 


PMV_H051 


ATTCCAAGCGGCCTCTGATAA 


HCMV 


PMV_11052 


TCTTCCTCTGGGGCAACTTCC 


HCMV 


PMHBV_00001 


TCGCAGTCCCCAACCTCCAA 


HBV 


PMHBV_00002 


CAGGGTCCCGTGCTGGTTGT 


HBV 


PMHBV_00003 


GCAGCCGGTCTGGAGCAAAA 


HBV 


PMHBV_00004 


GCAGACGGAGAAGGGGACGA 


HBV 


PMHBV_00005 


CGCCTCATTTTGCGGGTCAC 


HBV 


PMHBV_00006 


TGGTTGGCTTGTGGCCAGTG 


HBV 
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PMHBV_00007 


ATCAAGGTATGTTGCCCGTTTGTCC 


HBV 


PMHBV_00008 


AGGCCCACTCCCATAGGTATTTTGC 


HBV 


PMHBV_00009 


CCTAGGACCCCTGCTCGTGTTACAG 


HBV 


PMHBV_00010 


GCGATAACCAGGACAAATTGGAGGA 


HBV 


PMHBV.OOOll 


CTGCGCACCATTATCATGCAACTTT 


HBV 


PMHBV_00012 


AGTAGATCCCGGACGGAAGGAAAGA 


HBV 


PMV_11037 


GTTCAAGCCTCCAAGCTGTG 


HBV 


PMV_11038 


TCAGAAGGCAAAAAAGAGAGTAACT 


HBV 


PMHAV_00001 


GATGTTTGGGACGTCACCTT 


HAV 


PMHAV_00002 


CTGGATGAGAGCCAGTCCTC 


HAV 


PMHAV_00003 


ATTGCATTGGCAACCAAAAT 


HAV 


PMHAV_00004 


ATCTCATTGGGCATCCTGAC 


HAV 


PMHAV_00005 


GACTGGAGGTTGGGAAACAA 


HAV 


PMHAV_00006 


AGCAGCCAGAGAGAATCCAA 


HAV 


PMHAV_00007 


TAAGCATTTTTCCCGCAAAG 


HAV 


PMHAV_00008 


AGGCATTCATGACCCATCTC 


HAV 


PMHAV_00009 


CCAACCAAATATCATTCAGGTAGAC 


HAV 


PMHAV_00010 


GACTTCGTGTACCTATTCACTCGAT 


HAV 


PMHAV^OOOll 


GGGTTTCCTTATGTTCAAGAAAAAT 


HAV 


PMHAV_00012 


CCAAAACTTTCTCTAATGGTCTCAA 


HAV 


PMV_11035 


TTTTGCTCCTCTTTACCATGCTATG 


HAV 


PMVJ1036 


GGAAATGTCTCAGGTACTTTCTTTG 


HAV 


PMEBY.OOOOl 


AACCCAATAGCATGACAGCCAATCC 


EBV 


PMEBV_00002 


TCAGCCCCAGAGACACGGTATATGA 


EBV 


PMEBV_00003 


TGAACCTGGGACCTATTGATGCAGA 


EBV 


PMEBV_00004 


CAGGGGAATCTCTGCCAACTTTGAG 


EBV 


PMEBV_00005 


TGCACAGTGACAGTGGGAGAAACAC 


EBV 


PMEBV_00006 


AAGAATGGAAAGGGTTGGCAGTGTG 


EBV 


PMEBV_00007 


GTGCACAGTGACAGTGGGAGAAACA 


EBV 


PMEBV_00008 


AAGAATGGAAAGGGTTGGCAGTGTG 


EBV 
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PMVJ1053 


CCCACGCGCGCATAATG 


BBV 


PMVJ1054 


TTCACTTCGGTCrcCCCTAG 


BBV 


PMB19_00001 


TGGGCCGCCAAGTACAGGAA 


B19 


PMB19_00002 


GGGTTGCCCGCCTAAAATGG 


819 


PMB19_00003 


CCCTATTAGTGGGGCAGCATGTGTT 


819 


PMB19_00004 


CCACCAAGCTTTTCCCTGCTACATC 


819 


PMB19_00005 


CAGTGTCACAGCCATACCACCACTG 


819 


PMB19 00006 


TGCTGGGTTCCTTTATTGGGGAAAT 


819 


PMB19_00007 


CCCAnGCATTAATGTAGGGGCTTG 


819 


PMB19_00008 


ATCACTTTCCCACCATTTGCCACTT 


819 


PMVJ1049 


CCTTTCXJACCATCCAGCAGT 


819 


PMV_11050 


CGAGCTTTACCCACCTTCAGC 


819 



In yet another example, the PGR is conducted using at least one of the following 
pairs of primers for a non-SARS-CoV coronaviridae virus set forth in Table 21. 

5 Table 21 . Exemplary primers for non-SARS-CoV coronaviridae vutis 



seqid 


sequenceCS'-S*) 


PMrov_ooooi 


GQAACAGQACCTGCCX5CTGA 


PMroV_00002 


ATCAGGTCCGCCATCCGAGA 


PMmV_00003 


AAAQGTGGAAGAAAACCAQTCCCAGA 


PMIBVJKKKW 


GCCATCCGAGAATCQTAQTGQQTATT 


PMMHVjOOOOl 


CAGCGCCAQCCTQCCTCTAC 


PMMHVJ)0002 


TGCTGCACTGGGCACTGCTT 


PMMHV_00003 


GGAAATTACCGACTGCCCTCAAACA 


PMMHV_00004 


TGATTATTTGGTCCACGCTCGGTTT 


PMECLOOOOl 


TCCCGCGCATCCAGTAGAGC 


PMEQJ00002 


CTGCGGCTTTGTGGCATCCT 


PMEQ_00003 


TTTGCTQAAGGACAAGGTGTGCCTA 
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PMEQ_00004 

PMCA_00001 

PMCA_00002 

PMCA_00003 

PMCA_00004 

PMFEjOOOOl 

PMFB_00002 

PMFB_00003 

PMFB_00004 

PMPEDV_00001 

PMPEDV_00002 

PMPEDV_00003 

PMPEDV_00004 

PMPTOVjOOOOl 

PMPTGV_00002 

P^4PTOV_00003 

PMPTGV_00004 

PMBOV_00001 

PMBOV_00002 

PMBOVJ00003 

PMBOV_00004 

PMFIPV_00001 

PMFIPV_00002 

PMFIPV_00003 

PMFIPV_00004 

PMR_00001 

PMR_00002 

PMR_00003 

PMR_00004 

PMPHEV_00001 



CCAOAAQACTCCOTCAATOTTGOTG 

AAAAACOTGOTCGTTCCAATTCTCG 

CCATOCOATAaCOGCTTTOTCTATT 

TGGGAACGGTGCCAAGCATT 

GCCACCTCTGATGGACGAGCA 

CGCGTCAACTGQGOAOATQAA 

GCGCGCCTQTCTGTTCCAAT 

OAOTCTTCTGGOTTGCAAAOOATGG 

CCCCntSGATTGAOACCTOTTTCTTO 

QCAGCATTGCTCTTTQGTGGTAATG 

TGCTGAATGGTTTCACGCTTGTTCT 

CCGCAAACGGGTGCCATTAT 

TCGCXXlTaAGGTCCTOTTCC 

TCGCTCCAATTCCCGTQGTC 

ACOTTGGCCCTTCACCATGC 

CAAGCATTACCCACAATTGGCTGAA 

TTCTTTTGCCACTTCTGATGGACGA 

TTCCTTTAAAACAGCCGATGGCAAC 

T03GAATAGCCTCATCGCTACTTGG 

TTCCGCCT0GCACX3GTACTC 

TGGCTTAGCGGCATCCTTOC 

CACCATGGCCTCAGCCTTGA 

GTGCCGCCAACCTGCCAGTA 

GGTCTTGGCACTGTGGATGATGATT 

GAAAAAGGGACAGCTACAGCQGATQ 

CXJCAATCAGAATTTTGGAGGCTCTG 

AGCGAATTGCACCTGAATACTGCAA 

TOACCAAACCGAGCGTGCAG 

CAGTGGCGGGGATTCCATTG 

AGCGTCAACTGCTGCCACGA 
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PMPHEV 00002 


AOTACCnTGCT! Aoocnn A A A 


PMPHEV 00003 


AAGQTQTQCCTATTnCACP Ann A OT 


PMPHEV 00004 


ACTAQCQACCCAQAAOACTCrOTPA 


PMPVjOOOOl 


AGAAQACC ACTTnoncrnArP A A AP 


PMPV_00002 


TTGQCAATAQQCACTCCTTGTCCTT 


PMPVjOOOOS 


QCGCCAQCCTGCCTCTATTQ 


PMPV_00004 


TGGGGCCCCTCTTTCCAAAA 


PMTK.00001 


ATGGCTCACCGCCGQTATTQ 


PMTKJ)0002 


TOGGCGTCACTCTGCTTCCA 

» ^* ^* ^* A A A A A %^%i#A^ 


PMTK_00003 


GCTAAGGCTOATGAAATGGCTCACC 


rM 1 lv_JlOUv4 


TCCAAAAAGACAAGCATOGCTGCTA 


PMSDAV^OOOOl 


TCTATGTTQAAGQCTCGGGAAGGTC 


PMSDAV_00002 


TACTKKnTAGGCTGTCCGGCATCT 


PMSDAV_00003 


AGCAOTOCCCAOTGCAGCAO 


PMSDAV_00004 


TGOGTTCATCAACGCCACCA 



D. SARS-CoV and non-SARS*-CoV infectious organism primers, probes, 
kit and uses thereof 

5 In still ano&er aspect, ibe present invration is directed to an oligonucleotide 

primer for amplifying a S ARS-CoV and/or a non-SARS-CoV infectious organism 
nucleotide sequence, "which oligonucleotide primer comprises a nucleotide sequence that: 
a) hybridizes, under high stringency, with a target SARS-CoV or a non-S ARS-CoV 
infectious organism nucleotide sequence, or a complementary strand thereof, that is set 
10 forth m Table 18 or Tables 19-21; or b) has at least 90% identity to a target SARS-CoV 
or a non-SARS-CoV infectious organism nucleotide sequence comprising a nucleotide 
sequence, or a complementary strand thereof, that is set forth in Table 1 8 or Tables 
19-21. 

The present primers can comprise any suitable types of nucleic acids, e.g., DNA, 
1 5 RNA, PN A or a derivative thereof. Preferably, the primers comprise a nucleotide 
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sequence, or a complementaiy stnnd thereof, that is set forth in Table 18 or Tables 
19-21. 

In a specific embodiment, the present invention is directed to a kit for ampli^ing 
a SARS-CoV or a non-SARS-CoV infectious organism nucleotide sequence, which kit 
5 comprises: a) an above-<lescribed primer; and b) a nucleic acid polymerase that can 
amplify a SARS-CoV or a non-SARS-CoV infectious organism nucleotide sequence 
using the probe. Preferably, die nucleic acid polymerase is a reverse transcriptase. 

In yet another aspect, the present invention is directed to an oligonucleotide probe 
for hybridizmg to a SARS-CoV or a non-SARS-CoV infectious organisnmucleotide 
1 0 sequence, which oligonucleotide probe comprises a nucleotide sequence that: a) 
hybridizes, under high stringency, with a target SARS-CoV or a non-SARS-CoV 
infectious organism nucleotide sequmce, or a complementary strand thereof, that is set 
forth in Table 13 or Tables 15-17; orb) has at least 90% identity to a target SARS-CoV 
or a non-SARS-CoV infectious organism nucleotide sequence comprising a nucleotide 
1 5 sequence, or a complementary strand thereof that is set forth in Table 1 3 or Tables 
15-17. 

The present probes can comprise any suitable types of nucleic acids, e.g., DNA, 
RNA, PNA or a derivative thereof Preferably, the probes comprise a nucleotide 
sequrace, or a complementary strand tiiereoi^ that is set forth in Table 13 or Tables 15-17. 
20 Also preferably, the probes are labeled, e.g., a chemical, an en2ymatic, an immunogenic, 
a radioactive, a fluorescent, a luminescent and a FRET label. 

In a specific embodiment, the present invention is directed to a kit for 
hybridization analysis of a SARS-CoV and/or a non-SARS-CoV infectious organism 
nucleotide sequence, which kit comprises: a) an above-described probe; and b) a means 
25 for assessmg a hybrid formed between a SARS-CoV and/or a non-SARS-CoV infectious 
organism nucleotide sequence and said probe. 

The oligonucleotide primers and probes can be produced by any suitable method. 
For example, the probes can be chemically synthesized (See generally, Ausubel (Ed.) 
Current Protocols in Molecular Biology, 2. 11 . Synthesis and purification of 
30 oligonucleotides, John Wiley & Sons, Inc. (2000)), isolated firom a natural source. 
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produced by recombinant methods or a combination thereof. Synthetic oligonucleotides 
can also be prepared by using the triester method of Matteucci et al., J. Am. Chem. Soc.» 
3:3185-3191 (1981). Alternatively, automated synthesis may be preferred, for example, 
on a Applied Biosynthesis DNA synthesizer using cyanoethyl phosphoramidite 

5 chemistry. Preferably, the probes and the primers are chemically synthesized. 

Suitable bases for preparing the oligonucleotide probes and primers of the present 
invention may be selected from naturally occurring nucleotide bases such as adenine, 
cytosme, guanine, uracil, and thymine. It may also be selected from nonnaturally 
occurring or '^synthetic** nucleotide bases such as 8-oxo-guanine, 6«mercaptoguanine, 

10 4-acetylcytidine, 5-(carboxyhydroxyethyl) uridine, 2*-0-methylcytidine, 

5-carboxymethylamino-methyl-2-thioridine, 5-carboxymethylaminomethyl uridine, 

dihydrouridine, 2'-0-methylpseudouridine, beta-D-galactosylqueosine, 

2 -Ometfaylguanosine, inosine, N6 -isopentenyladenosine, 1-methyladenosine, 

1- methylpseudouridine, 1-methylguanosine, 1-methylinosine, 2,2-dimethylguanosine, 
1 S 2-methyladenosine, 2-methylguanosine, 3-mettiylcytidine, S-methylcytidine, N6 

-methyladenosine, 7-methylguanosine, 5-methylaminomethyluridine, 
5-methoxyaminomethyl-2-thiouridine, beta-D-mannosylqueosine, 
5-methoxycarbonylmethyIuridine, S-methoxyuridine, 2-methylthio-N6 
-isopentenyladenosine, 
20 N<(9-.beta-D-riboiuranosyl-2-methyltbiopurine-6-yl)car^ 

N-((9-beta-D-ribofuranosylpurine-6-yl) N-methylcarbamoyl) threonine, 
uridine-5-oxyacetic acid methylester, uridine-5-oxyacetic acid, wybutoxosine, 
pseudouridine, queosine, 2-thiocytidine, 5-methyl-2-thiouridine, 2-thiouridine, 

2- thiouridine, 5-methyIuridine, N-((9-beta-D-ribofuranosyIpxuine-6-yl) carbamoyl) 
25 threonine, 2'-0-methyl-5-methyluridine, 2'-0-methyluridme, wybutosine, and 

3- (3-amino-3-carboxypropyl) uridine. 

Likewise, chemical analogs of oligonucleotides (e.g., oligonucleotides in which 
die phosphodiester bonds have been modified, e.g., to the methylphosphonate, the 
phosphotriester, the phosphorothioate, the phosphorodithioate, or the phosphoramidate) 
30 may also be employed. Protection from degradation can be achieved by use of a "3 -end 
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cap** Strategy by which nuclease-resistant linkages are substituted for phosphodiester 
linlci^es at the 3^ end of the oligonucleotide (Shaw et al.. Nucleic Acids Res., 19:747 
(1991)). Phosphoramidates, phosphorothioates, and methylphosphonate linkages all 
function adequately in this nianner. More extensive modification of the phosphodiester 
5 backbone has been diown to impart stability and may allow for enhanced affinity and 
increased cellular permeation of oligonucleotides. (Milligan et al., J. Med. Chem.» 
36:1923 (1993)). Many different chemical strategies have been employed to rq>lace the 
entire phosphodiester backbone with novel linkages. Backbone analogues include 
phosphorothioate» phosphorodithioate, methylphosphonate, phosphoramidate, 
10 boranophosphate, phosphotriester, formacetal, 3 -thioformacetal, 5 -thioformacetal, 
S -thioether, carbonate, 5'*N-carbamate, sulfate, sulfonate, sulfamate, sulfonanude, 
sulfone, sulfite, sulfoxide, sulfide, hydroxylamine, methylene (methylimino) (MMI) or 
methyleneoxy (methylinuno) (MOMI) linkages. Phosphorothioate and 
methylphosphonate-modified oligonucleotides are particularly preferred due to their 
IS availability through automated oligonucleotide synthesis. The oligonucleotide may be a 
"peptide nucleic acid" such as described by (Milligan et al., J. Med. Chem., 36:1923 
(1993)). The only requirement is that the oligonucleotide probe should possess a 
sequrace at least a portion of which is capable of binding to a portion of the sequence of 
a target S ARS-CoV sequence. 
20 Hybridization probes or amplification primers can be of any suitable length. 

There is no lower or upper limits to the length of the probe or primer, as long as tiie 
probe hybridizes to the S ARS-CoV or the non-SARS-CoV infectious organism target 
nucleic acids and functions effectively as a probe or primer (e.g., facilitates detection or 
amplification). The probes and primers of the present invention can be as short as 50, 
25 40, 30, 20, 1 5, or 1 0 nucleotides, or shorter. Likewise, the probes or primers can be as 
long as 20, 40, 50, 60, 75, 100 or 200 nucleotides, or longer, e.g., to the full length of tioie 
SARS-CoV or the non-SARS-CoV infectious organism target sequence. Generally, the 
probes will have at least 14 nucleotides, preferably at least 18 nucleotides, and more 
preferably at least 20 to 30 nucleotides of either of the complementary target nucleic acid 
30 strands and does not contain any hairpin secondary stmctures. In specific embodiments. 
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the probe can have a length of at least 30 nucleotides or at least 50 nucleotides. If there 
is to be complete complementarity, i.e., if the strand contains a sequence identical to that 
of the probe, the duplex will be relatively stable under even stringent conditions and the 
probes may be short, i.e., in the range of about 10-30 base pairs. If some degree of 
S mismatch is expected in the probe, i.e., if it is suspected that the probe would hybridize to 
a variant region, or to a group of sequences such as all species within a specific genus, 
the probe may be of greater length (i.e., 15-40 bases) to balance the effect of the 
mismatdi(es). 

The i»obe need not span the entire SARS-CoV or the non-SARS-CoV infectious 

10 organism target gene. Any subset of the target region that has the potential to 

specifically identify SARS-CoV or the non-SARS-CoV infectious organism target or 
alelle can be used. Consequently, the nucleic acid probe may hybridize to as few as 8 
nucleotides of the tai^t region. Further, fragments of the probes may be used so long 
as fbey are sufficiently characteristic of the SARS-CoV or the non-SARS-CoV infectious 

15 organism target gene to be typed. 

The probe or primer should be able to hybridize with a SARS-CoV or a 
non-SARS-CoV infectious organism target nucleotide sequence that is at least 8 
nucleotides in length under low stringency. Preferably, tiie probe or primer hybridizes 
with a SARS-CoV or a non-SARS-CoV infectious organism target nucleotide sequence 

20 under middle or high stringency. 

In still another aspect, the present invention is directed to an array of 
oligonucleotide probes immobilized on a support for typing a SARS-CoV or a 
non-SARS-CoV infectious organism target gene, which array comprises a support 
suitable for use in nucleic acid hybridization having immobilized thereon a plurality of 

25 oligonucleotide probes, at least one of said probes comprising a nucleotide sequence that: 
a) hybridizes, under high stiingency, witii a target SARS-CoV or a non-S ARS-CoV 
infectious organism niicleotide sequence, or a complementary strand thereof, that is set 
fortii in Table 13 or Tables 15-17; or b) has at least 90% identity to a target SARS-CoV 
or a non-SARS-CoV infectious organism nucleotide sequence comprising a nucleotide 
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sequence, or a complementary strand thereof, that is set forth in Table 13 or Tables 
15-17. 

The plurality of probes can comprise DNA, RNA, PNA or a derivative thereof. 
At least one or some of the probes can comprise a nucleotide sequence, or a 
5 complementary strand thereof, that is set forth in Table 13 or Tables 15-17. Preferably, 
probe arrays comprise all of the nucleotide sequences, or a complementary strand thereof, 
that are set forth in Table 13 or Tables 15-17. At least one, some or all of the probes 
can be labeled. Exemplary labels include a chemical, an enzymatic, an immunogenic, a 
radioactive, a fluorescent, a luminescent and a FRET label. Any suitable support, e.g., a 
10 silicon, a plastic, a glass, a ceramic, a rubber, and a polymer surface, can be used. 



E. Assay formats 
Immobilization of Probes 

The present methods, probes and probe arrays can be used in solution. 
1 5 Preferably, it is conducted in chip format, e.g. , by using the probe(s) immobilized on a 
solid support. 

The probes can be immobilized on any suitable surfece, preferably, a solid 
support, such as silicon, plastic, glass, ceramic, robber, or polymer surface. The probe 
may also be immobilized in a 3-dimensional porous gel substrate, e.g.^ Packard 

20 HydroGel chip (Broude et al., Nucleic Acids Res., 29(19):E92 (2001)). 

For an array-based assay, the probes are preferably immobilized to a solid support 
such as a •*biochip". The solid support may be biological, nonbiological, organic, 
inorganic, or a combination of any of these, existing as particles, strands, precipitates, 
gels, sheets, tubing, spheres, containers, capillaries, pads, slices, fUms, plates, slides, etc. 

25 A microarray biochip containing a library of probes can be prepared by a number 

of well known approaches including, for example, light-directed methods, such as 
VLSIPS™ described in U.S. Patent Nos. 5,143,854, 5,384,261 or 5,561,071; bead based 
methods such as described in U.S. Patent No. 5,541 ,061 ; and pin based methods such as 
detailed in U.S. Patent No. 5,288,514. U.S. Patent No. 5,556,752, which details the 
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preparation of a library of difierent double stranded probes as a microarray using the 
VLSIPS^t is also suitable for preparing a library of haiipin probes in a microarray. 

Flow channel methods, such as described in U.S. Patent Nos. 5,677,195 and 
5,384,261, can be used to prepare a microarray biochip having a variety of different 

5 probes. In this case, certain activated regioxis of the substrate are mechanically 

separated from other regions when the probes are delivered through a flow chaimel to the 
support. A detailed description of die flow channel method can be found in U.S. Patent 
No. 5,556,752, including the use of protective coating wetting fricilitators to enhance the 
directed channeling of liquids though designated flow paths. 

10 Spotting methods also can be used to prepare a microarray biochip with a variety 

of probes immobilized thereon. In this case, reactants are delivered by directly 
depositing relatively small quantities in selected re^ons of the support. In some steps, 
of course, the entire siq)port surface can be sprayed or otherwise coated with a particular 
solution. In particular formats, a dispenser moves from region to region, depositing 

15 only as much probe or other reagent as necessary at each stop. Typical dispensers 

include micropipettes, nanopippettes, ink-jet type cartridges and pins to deliver the probe 
containing solution or other fluid to the support and, optionally, a robotic system to 
control the position of these delivery devices with respect to the support. In other 
formats, the dispenser includes a series of tubes or multiple well trays, a manifold, and an 

20 array of delivery devices so that various reagents can be delivered to tiie reaction regions 
simultaneously. Spotting methods are well known in the art and include, for example, 
those described in U.S. Patent Nos. 5,288,514, 5,3 12,233 and 6,024,138. In some cases, 
a combination of flow channels and "spotting" on predefined regions of the support also 
can be used to prepare microarray biochips with immobilized probes. 

25 A solid support for inunobilizing probes is preferably flat, but may take on 

alternative sur&ce configurations. For example, the solid support may contain raised or 
depressed regions on which probe synthesis takes place or where probes are attached. 
In some embodiments, the solid support can be chosen to provide appropriate 
light-absorbing characteristics. For example, the support may be a polymerized 

30 Langmuir Blodgett film, glass or functionalized glass. Si, Ge, GaAs, GaP, SiOi, SiN4, 
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modified silicon, or any one of a variety of gels or polymers such as 
Cpoly)tetrafIuoroethylene» (poly)vinylidendifluoride, polystyrene, polycarbonate, or 
combinations thereof Other suitable solid support materials will be readily apparent to 
those of skill in the art. 
5 The surface of the solid support can contain reactive groups, which include 

carboxyU amino, hydroxyl, thiol, or the like, suitable for conjugating to a reactive group 
associated with an oligonucleotide or a nucleic acid. Preferably, the surface is optically 
transparent and will have surface Si--OH functionalities, such as those found on silica 
surfaces. 

10 The probes can be attached to the support by chemical or physical means such as 

through ionic, covalent or other forces well known in the art. Immobilization of nucleic 
acids and oligonucleotides can be achieved by any means well known in the art (see, e.g. , 
Dattagupta et al.. Analytical Biochemistry, 122:85-89(1989); Saiki et al., Proc. Natl 
Acad Sci. USA, 26:6230-6234(1989); and Gravitt et al., J. Clin. Micro., 

15 36:3020-3027(1998)). 

The probes can be attached to a support by means of a spacer molecule, e.g. , as 
described in U.S. Patent No. 5,556,752 to Lockhart et al., to provide space between the 
double stranded portion of the probe as may be helpful in hybridization assays. A 
spacer molecule typically comprises between 6-50 atoms in length and includes a surface 

20 attaching portion that attaches to the support. Attachment to the support can be 
accomplished by carbon-carbon bonds using, for example, supports having 
(poiy)trifluorochloroethylene surfaces, or preferably, by siloxane bonds (using, for 
example, glass or silicon oxide as the solid support). Siloxane bonding can be formed 
by reacting the support with trichlorosilyl or trialkoxysilyl groups of the spacer. 

25 Aminoalkylsilanes and hydroxyalkylsilanes, 

bis(2-hydroxyethyl)-aminopropyltriethoxysilane, 
2-hydroxyethylaminopropyltriethoxysilane, aminopropyltriethoxysilane or 
hydroxypropyltriethoxysilane are useful are surface attaching groups. 

The spacer can also include an extended portion or longer chain portion that is 

30 attached to the surface-attaching portion of the probe. For example, amines, hydroxyl. 
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thiol* and caiboxyl groups are suitable for attaching the extended portion of the spacer to 
the surface-attaching portion. The extended portion of the spacer can be any of a 
variety of molecules which are inert to any subsequent conditions for polymer synthesis. 
These longer chain portions will typically be aryl acetylene, ethylene glycol oligomers 
S containing 2-14 monomer units, diamines, diacids, amino acids, peptides, or 
combinations thereof. 

In some embodiments, the extended portion of the spacer is a polynucleotide or 
the entire spacer can be a polynucleotide. The extended portion of the spacer also can 
be constructed of polyethyleneglycols, polynucleotides, alkylene, polyalcohol, polyester, 
10 polyamine, polyphosphodiester and combinations thereof. Additionally, for use in 

synthesis of probes, the spacer can have a protecting group attached to a functional group 

hydroxyl, amino or carboxylic acid) on the distal or terminal end of the spacer 
(opposite the solid support). After deprotection and coupling, &e distal end can be 
covalently bound to an oligomer or probe. 
1 5 The present method can be used to analyze a single sample with a single probe at 

a time. Preferably, the method is conducted in high-throughput format. For example, 
a plurality of samples can be analyzed with a single probe simultaneously, or a single 
sample can be analyzed using a plurality of probes simultaneously. More preferably, a 
plurality of samples can be analyzed using a plurality of probes simultaneously. 

20 

Hybridization Conditions 

Hybridization can be carried out under any suitable technique known in the art. 
It will be apparent to those skilled in the art that hybridization conditions can be altered 
to increase or decrease the degree of hybridization, the level of specificity of the 
25 hybridization, and the background level of non-specific binding (i.e., by altering 

hybridization or wash salt concentrations or temperatures). The hybridization between 
the probe and the target nucleotide sequence can be carried oxit imder any suitable 
stringencies, including high, middle or low stringency. Typically, hybridizations will 
be performed imder conditions of high stringency. 
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Hybridization between the probe and target nucleic acids can be homogenous, 
e.g., typical conditions used in molecular beacons CTyagi S. et al.. Nature Biotechnology^ 
14:303-308 (1996); and U.S. Patent No. 6,150,097 ) and in hybridization protection assay 
(Oen-Probe, Inc) (U. S. Patent No. 6,004,745), or heterogeneous (typical conditions used 

5 in different type of nitrocellulose based hybridization and those used in magnetic bead 
based hybridization). 

The tai^et polynucleotide sequence may be detected by hybridization vnih an 
oligonucleotide probe that forms a stable hybrid with tiiat of tiie target sequence under 
high to low stringency hybridization and wash conditions. An advantage of detection 

10 by hybridization is that, depending on the probes used, additional specificity is possible. 
If it is expected that the probes will be completely complementary (i.e., about 99% or 
greater) to the target sequence, high stringency conditions will be used. If some 
miBT»n^tehlng is expected, for example, if variant strains are ocpected with the result that 
the probe will not be completely complementary, tiie stringracy of hybridization may be 

15 lessened. However, conditions are selected to minimize or eliminate nonq>ecific 
hybridization. 

Conditions those affect hybridization and those select against nonspecific 
hyl»idization are known in the art (Molecular Clomng A Laboratory Manual, second 
edition, J. Sambrook, E. Fritsch, T. Maniatis, Cold Spring Harbor Laboratory Press, 

20 1 989). Generally, lower salt concentration and higher temperature mcrease the 

strmgency of hybridization. For example, in general, stringent hybridization conditions 
include incubation in solutions that contain approximately O.IXSSC, 0.1% SDS, at about 
eS^C incubation/wash temperature. Middle stringent conditions are incubation in 
solutions that contain approximately 1-2XSSC, 0.1% SDS and about 50°C - 65*C 

25 incubation/wash temperature. The low stringency conditions are 2XSSC and about 
SO'C-SO^C. 

An alternate method of hybridization and washing is first to carry out a low 
stringency hybridization (5XSSPE, 0.5% SDS) followed by a high stringency wash in the 
presence of 3M tetramethyl-ammonium chloride (TMAC). The effect of the TMAC is 
30 to equalize the relative binding of A-T and G-C base pairs so that the efficiency of 
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hybridization at a ^ven temperature conesponds more closely to the length of the 
polynucleotide. Using TMAC, it is possible to vary tiie temperature of the wash to 
achieve the level of stringency desired (Wood et al., Proc. Natl Acad. Set. USA^ 
22:1585-1588 (1985)). 
5 A hybridization solution may contain 25% formamide, 5XSSC, 5XDenhardt's 

solution, 100 ^g/ml of single stranded DNA, 5% dextran sulfate, or other reagents known 
to be useful for probe hybridization. 

Detection of the Hybrid 
1 0 Detection of hybridization between the probe and the target SARS-CoV nucleic 

acids can be carried out by any method known in the art, e.g., labeling the probe, the 
secondary probe, tbs target nucleic acids or some combination thereof, and are suitable 
for purposes of tiie present mvention. Alternatively, the hybrid may be detected by 
mass spectroscopy in the absence of detectable label (e.g., U.S. Patent No. 6,300,076). 
1 5 The detectable label is a moiety that can be detected either directly or indirectly 

after the hybridization. In other words, a detectable label has a measurable physical 
property (e.g., fluorescence or absorbance) or is participant in an enzyme reaction. 
Udng direct labeling, the target nucleotide sequence or the probe is labeled, and the 
formation of the hybrid is assessed by detecting the label in the hybrid. Using indirect 
20 labeling, a secondary probe is labeled, and the formation of the hybrid is assessed by the 
detection of a secondary hybrid formed between the secondary probe and the original 
hybrid. 

Methods of labeling probes or nucleic acids are well Imown in the art. Sxiitable 
labels include fluorophores, chromophores, luminophores, radioactive isotopes, electron 

25 dense reagents, FR£T(fiuorescence resonance energy transfer), enzymes and ligands 
having spedfic binding partnons. Particularly useful labels are enzymatically active 
groups such as enzymes (Wisdom, Clin. Chem., 22l.'^243 (1976)); enzyme substrates 
(British Pat. No. 1,548,741); coenzymes (U.S. Patent Nos. 4,230,797 and 4,238,565) and 
enzyme inhibitors (U.S. Patent No. 4,134,792); fluorescers (Soini and Hemmila, C/m. 

30 Chem., 25:353 (1979)); chromophores including phycobiliproteins, luminescers such as 
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chemiluminescers and bioluminescers (Qorus and Schram, Clin. Chenu^ 2i:512 (1979) 
and ibid, 1531); specifically bindable ligands, le., protein binding ligands; antigens; and 
residues comprising radioisotopes such as ^ H, S, P, I, and " C. Such labels are 
detected on the basis of their own physical properties (e.g., fluorescers, chromophores 
5 and radioisotopes) or their reactive or binding properties {e.g. , antibodies, enzymes, 
substrates, coenzymes and inhibitors). Ligand labels are also usefiil for solid phase 
capture of the oligonucleotide probe (i.e., capture probes). Exemplary labels include 
biotin (detectable by binding to labeled avidin or streptavidin) and enzymes, such as 
horseradish peroxidase or alkaline phosphatase (detectable by addition of en:gane 
1 0 substrates to produce a colored reaction product). 

For example, a radioisotope-labeled probe or target nucleic acid can be detected 
by autoradiography. Alternatively, the probe or the target nucleic acid labeled with a 
fluorescent moiety can detected by fluorimetry, as is known in tiie art. A hapten or 
ligand (e.g., biotin) labeled nucleic acid can be detected by adding an antibody or an 
IS antibody pigment to tiie hapten or a protein that binds the labeled ligand (e.g., avidin). 

As a further alternative, the probe or nucleic acid may be labeled with a moiety 
that requires additional reagents to detect the hybridization. If the label is an enzyme, 
the labeled nucleic acid, e.g., DNA, is ultimately placed in a suitable medium to 
determine the extent of catalysis. For example, a cofactor-labeled nucleic acid can be 
20 detected by adding the enzyme for which the label is a co&ctor and a substrate for the 
enzyme. Thus, if the en^^me is a phosphatase, tiie medium can contain nitrophenyl 
phosphate and one can monitor the amount of nitrophenol generated by observing the 
color. If the enzyme is a beta-galactosidase, the medium can contain 
o-nitro-phenyl-D-galacto-pyranoside, which also liberates nitrophenol. Exemplary 
25 examples of the latter include, but are not limited to, beta-galactosidase, alkaline 

pho£fphatase, papain and peroxidase. For in situ hybridization studies, the final product 
of the substrate is preferably water msoluble. Other labels, e.g. , dyes, will be evident to 
one havuig ordinary skill in the art 

The label can be linked directly to the DNA binding ligand, e.g., acridine dyes, 
30 phenanthridines, phenazines, furocoumarins, phenothiazines and quinolines, by direct 
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diemical Unki^ such as involving covalent bonds, or by indirect linkage such as by the 
incorporation of the label in a microcapsule or liposome, which in turn is linked to llie 
binding ligand. Methods by which the label is Imked to a DN A binding Ugand such as 
an intercalator compound are well known in the art and any convenient method can be 
5 used. Representative intercalating agrats include mono-or bis-aado aminoalkyl 
methidium or ethidium compoimds, ethidium monoazide ethidium diazide, ethidium 
dimer azide (Mitchell et al., J. Am. Chem. Soc, 1M:4265 (1982))), 
4-azido-7-chloroquinoline, 2-azidofluorene, 4'-aminomethyl-4,S'-dimethylangelicin, 
4'-aminomethyl-trioxsalen (4'aminomethyl-4,5',8-trimethyl-psoralen), 3-carboxy-5- or 
10 -8-amino- or -hydroxy-psoralen. A specific nucleic acid binding azido compound has 
been described by Forster et al., Nucleic Acid Res., 11:745 (1985). Other useful 
photoreactable intercalators are flie iurocoumarins which form (2+2) cycloadducts with 
pyiimidinere^dues. Alkylating agents also can be used as the DN A binding ligand, 
including, for example, bis-chloroethylammes and epoxides or aziridines, eg., aflatoxins, 
15 polycyclic hydrocarbon epoxides, mitomycin and norphillm A. Particularly useful 
photoieactive forms of intercalating agents are the azidointercalators. Their reactive 
nitrenes are readily generated at long wavelength ultraviolet or visible light and the 
nitrenes of arylazides prefer insertion reactions ov«: their reanangement products (White 
et al., Meth EnzymoU 46:644 (1977)). 
20 The probe may also be modified for use in a specific format such as the addition 

of 10-100 T residues for reverse dot blot or the conjugation to bovine serum albumin or 
immobilization onto magnetic beads. 

When detecting hybridization by an indirect detection method, a detectably 
labeled second probe(s) can be added after initial hybridization between the probe and 
25 the target or during hybridization ofthe probe and tiie target Optionally, tiie 

hybridization conditions may be modified after addition of tiie secondary probe. After 
hybridization, unhybridized secondary probe can be separated ftova. the initial probe, for 
example, by washing if the initial probe is immobilized on a solid support In the case 
of a solid support, detection of label bound to locations on the support indicates 
30 hybridization of a target nucleotide sequence in the sample to the probe. 

so 
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The detectably labeled secondary probe can be a specific probe. Altemadvely* 
the detectably labeled probe can be a degenerate probe, e.g., a mixture of sequences such 
as whole genomic DNA essentially as described in U.S. Patent No. 5,348,855. In the 
latter case, labeling can be accomplished with intercalating dyes if the secondary probe 
5 contains double stranded DNA. Preferred DNA-bindmg ligands are intercalator 
compounds such as those described above. 

A secondary probe also can be a library of random nucleotide probe sequences. 
The length of a secondary probe should be decided in view of tiie length and composition 
of the primary probe or the target nucleotide sequence on the solid support that is to be 
10 detected by the secondary probe. Such a probe library is preferably provided with a 3* 
or 5' end labeled with photoactivatable reagent and the other end loaded with a detection 
reagent such as a fluorophore, enzyme, dye, luminophore, or other detectably known 
moiety. 

The particular sequence used in making the labeled nucleic acid can be varied. 

1 5 Thus, for example, an amino-substituted psoralen can first be photochemically coupled 
with a nucleic acid, the product having pendant amino groups by which it can be coupled 
to the label, labeling is carried out by photochemically reacting a DNA binding 
Ugand with the nucleic acid in the test sample. Alternatively, the psoralen can first be 
coupled to a label such as an enzyme and then to the nucleic acid. 

20 Advantageously, the DNA binding ligand is first combined with label chemically 

and thereafter combined with the nucleic acid probe. For example, since biotin carries a 
carboxyl group, it can be combined with a furocoumarin by way of amide or ester 
formation without interfering with the photochemical reactivity of the furocoumarin or 
the biological activity of the biotin. Aminomethylangelicin, psoralen and 

25 phenanthridium derivatives can sinularly be linked to a label, as can phenanthridium 

halides and derivatives thereof such as aminopropyl methidium chloride (Hertzberg et al, 
J. Amer. Chem. Soc.^ 104:313 (1982)). Alternatively, a bifunctional reagent such as 
dithiobis succinimidyl propionate or 1,4-butanediol diglycidyl ether can be used directly 
to couple the DNA binding ligand to the label where the reactants have alkyl amino 

30 residues, again in a known manner with regard to solvents, proportions and reaction 
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conditions. Certain bifunctional reagents^ possibly glutaialdehyde may not be suitable 
because, while they couple, they may modify nucleic acid and thus interfere with the 
assay. Routine precautions can be taken to prevent such difficulties. 

Also advantageously, the DNA binding ligand can be linked to the label by a 

5 spacer, which includes a chain of up to about 40 atoms, preferably about 2 to 20 atoms, 
including, but not limited to, carbon, oxygen, nitrogm and sulfur. Such spacer can be 
the polyfunctional radical of a member including, but not limited to, peptide, 
hydrocarbon, polyalcohol, polyether, polyamine, polyimine and carbohydrate, 
-glycyl-glycyl-glycyl- or other oUgopeptide, carbonyl dipeptides, and 

10 omega-amino-alkane-carbonyl radical or the like. Sugar, polyethylene oxide radicals, 
glyceryl, pentaerythritol, and like radicals also can serve as spacers. Spacers can be 
directly linked to the nucleic acid-binding ligand and/or the label, or the linkages may 
include a divalent radical of a coupler such as ditfaiobis succinimidyl propionate, 
1,4-butanediol diglycidyl ether, a diisocyanate, carbodiimide, glyoxal, glutaraldehyde, or 

15 the like. 

Secondary probe for indirect detection of hybridization can be also detected by 
energy transfer such as in the "beacon probe" method described by Tyagi and Kramer, 
Nature Biotech, 14:303-309 (1996) or U.S. Patent Nos. 5,1 19,801 and 5,312,728 to 
Lizardi et al. Any FRET detection system known in the art can be used in the piesem 

20 method. For example, the AlphaScreen^ system can be used. AlphaScreen 

tedmology is an '^Amplified Lummescrat Proximity Homogeneous Assay" method. 
Upon illumination with laser light at 680 nm, a photosensitizer in the donor bead 
converts ambient oxygen to singlet-state oxygen. The excited singlet-state oxygen 
molecules diffuse approximately 250 nm (one bead diameter) before rapidly decaying. 

25 If the acceptor bead is in close proximity of the donor bead, by virtue of a biological 
interaction, flie singlet-state oxygen molecules reacts with chemiluminescent groups in 
the acceptor beads, which immediately transfer energy to fluorescent acc^>tors in the 
same bead. These fluorescent acceptors shift the emission wavelength to 520-620 nm. 
The whole reaction has a 0.3 second half-life of decay, so measurement can take place in 

30 tune-resolved mode. Other exemplary FRET donor/acceptor pairs include Fluorescein 
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(donor) and tetramethylrhodamine (acceptor) with an effective distance of 55 A; 
lAEDANS (donor) and Fluorescein (accq)tor) with an effective distance of 46A; and 
Fluorescein (donor) and QSY-7 dye (acceptor) with an efiTective distance of 61 A 
(Molecular Probes). 

5 Quantitative assays for nucleic acid detection also can be performed according to 

the present invention. The amount of secondary probe bound to a microarray spot can 
be measured and can be related to the amount of nucleic acid target which is in the 
sample. Dilutions of the sample can be used along with controls containing known 
amount of the target nucleic acid. The precise conditions for performing these steps 

10 will be apparent to one skilled in the art. In microarray analysis, the detectable label 
can be visualized or assessed by placing the probe array next to x-ray film or 
phosphoimagers to identify the sites where the probe has bound. Fluorescence can be 
detected by way of a charge-coupled device (CCD) or laser scanning. 

15 Test samples 

Any suitable samples, including samples of human, animal, or environmental 
(e.g., soil or water) origin, can be analyzed using the present method. Test samples can 
include body fluids, such as urine, blood, semen, cerebrospinal fluid, pus, amniotic fluid, 
tears, or semisolid or fluid discharge, e.g;, sputum, saliva, lung aspirate, vaginal or 

20 urethral discharge, stool or solid tissue samples, such as a biopsy or chorionic villi 
specimens. Test samples also include samples collected with swabs fix)m the skin, 
genitalia, or throat. 

Test samples can be processed to isolate nucleic acid by a variety of means well 
known in the art (See generally, Ausubel (Ed.) Current Protocols in Molecular Biology, 
25 2 Preparation and Analysis of DNA and 4. Preparation and Analysis ofKNAy John 
Wiley & Sons, Inc. (2000)). It will be apparent to those skilled in the art that target 
nucleic acids can be RNA or DNA that may be in form of direct sample or purified 
nucleic acid or amplicons. 

Purified nucleic acids can be extracted from the aforementioned samples and may 
30 be measured spectraphotometrically or by other instrument for the purity. For those 
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skilled in the art of nucleic acid amplification, amplicons are obtained as end products by 

various amplification methods such as PCR (Polymerase Chain Reaction, U.S. Patent 

Nos. 4,683,195, 4,683,202, 4,800,159 and 4,965,188), NASBA (Nucleic Acid Sequence 

Based Amplification, U.S. Patent No. 5,130,238), TMA (Transcription Mediated 
5 Amplification) (Kwoh et al., Proc. Natl Acad. Set, USA, M.' 1 1 73-1 177 (1989)), SDA 

(Strand Displacement Amplification, described by Walker et al., U.S. Patent No. 

5,270,184), tSDA (thermophiUc Strand Displacement AmpUfication (U.S. Patent No. 

5,648,21 1 and Euro. Patent No. BP 0 68431 5), SSSR (Self-Sustained Sequence 

Replication) (U. S. Patent No. 6,156,508). 
10 In a specific embodiment, a sample of human origin is assayed. In yet anodier 

specific embodiment, a sputum, urine, blood, tissue section, food, soil or water sample is 

assayed. 

Ms 

1 5 The present probes can be padcaged in a kit format, preferably with an instruction 

for using the probes to detect a target gene. The components of the kit are packaged 
together in a common container, typically including written instructions for performing 
selected specific embodiments of the methods disclosed herein. Components for 
detection methods, as described herein, may optionally be included in the kit, for 

20 example, a second probe, and/or reagents and means for carrying out label detection (e.g., 
radiolabel, en^me substrates, antibodies, etc., and the like). 

F. Examples 
Example 1 . Probe designs 
25 Various genome sequences of SARS-CoV are available (See e.g. , Table 22). 

Table 22: Genome sequences of SARS coronaviruse currently obtained (as of 



5/2/2003) 



ID 


Sovirce of 


Submitting 


GenBank 


Number 


Length 


Percentage 




SARS 


Country 


Acc 


ofNin 


of the 


ofN 



84 



wo 2005/005658 



PCT/CN2003/00056I 





coronavirus 
e 


(Area) 




the 
sequenc 
e 


genome 




SARS_BJ01 


Beijing, 
China 


CMna 


AY27848 
8 


900 


28920 


3. 11% 


SARS_BJ02 


Beying, 
China 




AY27848 
7 


300 


29430 


1.02% 


SARS_BJ03 


Beijing, 
China 


China 


AY27849 
0 


607 


29291 


2.07% 


SARS_GZ01 


Guangzhou, 
China 


China 


AY27848 
9 


1007 


29429 


3.42% 


SARS_BJ04 


Beijing, 
China 


China 


AY27935 
4 


2502 


24774 


10.10% 


SARS_ 
CUHK-Wl 


Hong Kong, 
China 


Hong 
Kong, 
China 


AY27855 
4 


0 


29736 


0.00% 


SARS_HKU- 
39849 


Hong Kong, 
China 


Hong 
Kong, 
China 


AY27849 
1 


0 


29742 


0. 00% 


SARSJUrban 

• 

1 


Vietmun 


U.S. 


AY27874 
1 


0 


29727 


0.00% 


SARS_TOR2 


Toronto, 
Canada 


Canada 


AY27411 
9 


0 


29736 


0. 00% 



The sizes of the mne genomes shown in Table 22 are very similar. The five genomes 
submitted by China contain various levels of unidentified nucleotides (N)* 



The following Table 23 shows similarities or homologies among the nine 
5 genomes of SARS coronaviruse. 
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Table 23. Comparison of similarities between the nine genomes of SARS 
coronaviruse 



BJOl 

BJ02 

BJ03 

GZOl 

BJ04 

CUHK-ffl 

HKU-39849 

Urban! 

T0R2 




The similarity of die nine genomes of SARS coronaviruse were compared. The 
numbers shown in the Table 23 represent the percentage of similarity between two 
5 genomes. Each nxmiber in Table 23 equals to the number of the same bases in two 
genomes divided by the total number of bases (about 30,000 bases) compared and then 
timed by 100. 

Table 23 shows that the different genomes of SARS coronaviruse are highly 
10 sunilar to each other except BJ04. The similarity lower than 99% is caused by the 

presence of N in the nucleotide sequence. If all the Ns in the nucleotide sequences from 
BJ01-BJ04 and GZOl are considered as the same with other genome (this assumption is 
reasonable based on comparison of other part of the genomes), the nine genomes axe 
99% sinoilar to each other. 
15 Since SARS coronaviruse is conservative as shown in Tables 22 and 23, nucleic 

acid based detection methods are rational. Figure IB indicates that detection of 
different parts of SARS coronaviruse genome at the same time can significantly increase 
the sensitivity and specificity of the detection method. 

We have two overall designs. One design is to perform a multiplex PGR for 
20 different parts of SARS coronaviruse genome and use PGR products as probes for 
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detection. The second design is to perform a multiplex PGR for different parts of S ARS 
coronaviruse genome and use a 70 mer oligonucleotides as probes for detection. 

Twg^t gen? SgUgct^QH 

5 Based on analysis of SARS coronaviruse genome, we selected tiiree genes as 

target genes. These three genes are orf 1 A and IB polymerase proteins, spike protein, 
and nucleocapsid protein. We selected human housekeeping gene OAPD 
(glyceraldehyde 3-phosphate dehydrogenase) (OenBank Acc: NM_002046) as a positive 
control for RNA isolation. We selected a gene {Arabidopsis ) (GenBank Acc: 

1 0 AJ4412S2), which has no homology to nucleotide sequence of human and common 
pathogens, as incorporated positive control. 

Design of primers and probes 

The three proteins of SARS coronaviruse were analyzed and their conservative 
1 5 sequences were compared. According to the requirement of multiplex PGR, multiple 
pairs of primers, which have similar Tm values and are 1 .5 Kb in distance, and have 
amplified products between 200 to 900 bp, were designed based on the conservative 
sequence between different genomes. In addition, multiple non-overlapping 
oligonucleotides (70 mer) were designed based on amplified product of each pair of 
20 primers. These primers and probes were compared with the most updated NCBI nucleic 
acid non-redundant nucleotide database using BL ASTN, and tiie specificities of the 
probes and primers were assured. 

Example 2. Process for pretreatment of blood samp le 
25 Pretreatment of blood sample involves relatively complicated processes. 

However, considering the relative low concentration SARS virus in serum reported, 
pretreatment described herein can efiFectively enrich lymphocytes firom about 2 ml of the 
whole blood in order to increase tiie chances of detection. 
1 . Sample collection and transfer 



87 



wo 2005/005658 



PCT/CN2003/000561 



1) Samples collected from patients in the hospital room are put in a first transfer 
window. The door of the window is then closed and locked. 

2) The samples are then transferred into a second transfer window. The 
samples are recorded in a notebook and three bar code labels are printed. The samples 

5 are tested for conventional detection and transferred into a pretreatment transfer window. 

2, Use of biosafe cabinet 

1) Hospital personnel for performing pretreatment process enters the 

pretreatment room and close the door. The biosafe cabinet is then turned on. The fan 

of the cabinet and light are then automatically turned on. 
10 2) The indicator lights for power switch, air speed switch, and work light switch 

are checked for normal operation. The indicator light for au: selection switch is checked 

as off status. Abnormal or unusual operation is reported. 

3) The indicator ligiht for alarm switch will make an alarm sound which 
indicates normal status of the biosafe cabinet after self-testing. Fifteen minutes later, 

15 the alarm sound from tiie indicator light for alarm switch is stopped and the process in 
the biosafe cabinet can be started. 

4) The process in the cabinet cannot be started if the alarm sound continues or 
the process has to be stopped if there is an alarm sound during the process. The incident 
has to be reported inunediately. 

20 5) After the biosafe cabinet opmtes normally, samples are taken from the 

second transfer window and placed in the cabinet The transfer vsdndow top is cleaned 
by wiping with 75% alcohol and spraying with 0.5% peracetic acid. The door for the 
transfer window is then closed and locked. 

6) The complete process of sample pretreatment is then performed in the 

25 biosafe cabinet. 

3. Serum isolation 

1) Blood (1 .8 ml) with anticoagulant is centrifuged for 10 minutes at 3,500 rpm. 
The top layer is marked witii a marker pen. 

2) The top layer serum (about 1 .0 ml) is then collected and put into a 1 .5 ml 
30 sterile Eppendorf centrifuge tube. 
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3) The Eppendorf centrifuge tube is labeled with the bar code (marked as 
and labeled with a sequence number. 

4) The sample is then recorded in a notebook. 

5) The centrifuge tube containing the serum sample is put in a specialized 

5 sample box and stored at -80*^0. The outside of the sample box is labeled with SARS» 
serum and range of sample nimibers. 
4. Isolation of blood cells 

1) Lymphocyte isolation solution (3.6 ml) is added to a 10 ml centrifuge tube. 

2) Sterile physiological saline (a volume equal to the serum taken out in the 
10 centrifuge tube described above) is added to the centrifuge tube containmg the blood 

cells. The blood cells are resuspended in saline using Pasteur pipette. 

3) The resuspended blood cells are slowly loaded on top of the lymphocyte 
isolation solution and centrifuged for 20 minutes at 1,500 rpm. 

4) The cells located between the layers are collected and put in a 1 .5 ml sterile 
15 Eppendorf centrifuge tube, which is then centrifuged for 5 minutes at 10,000 rpm to spm 

down the cells. The supernatant is withdrawn. 

5) The tube containing the cell pellet is then labeled with the bar code (marked 
"C") and labeled with a sequence number. 

6) The sample is recorded in a notebook. 

20 7) The centrifuge tube containmg the blood cell sample is put in a specialized 

sample box and stored at -SO'^C. The outside of the sample box is labeled with SARS, 
blood cells, and range of sample numbers. 

8) The glass face plate of the biosafe cabinet is then opened. The bench 
surface and other surfaces in the biosafe cabinet are then sterilized by wiping with 70% 

25 alcohol and spraying 0.5% peracetic acid. 

9) After cleaning, the glass face plate is closed. The ultraviolet light is placed 
inside the cabinet and turned on for 15 minutes. 

10) The power switoh of the biosafe cabinet is turned ofiFbefore leaving the 
sample pretreatment room. 

30 5. Matters needing attention 
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1) The lymphocyte isolation solution should not be used immediately after 
being taken out of the refrigerator The solution should be used after its temperature 
reaches room temperature and the solution is mixed well. 

2) The whole isolation process should be performed at 1 8-28^C. Too high or 
5 too low temperature can impact on the quality of isolation process. 

3) The pipette tips, Eppendorf centrifuge tubes, gloves, and disposed reagents 
or liquids should be discarded in a waist tank (contaming 0.5% peracetic acid). 
Everything in the waster tank should be treated at high pressure after experiment and 
then discarded. 

10 4) 0.5% of peracetic acid is prepared by diluting 32 ml of 16% of peracetic acid 

in H2O to make a final volume of 1,000 ml. 

Example 3. Process for extracting RNA using OIAamn Viral RNA kit 

The following procedures are used in RNA preparation: 
15 1. Pipet 560 ^1 of prepared Buffer AVL containing Carrier KNA into a l.S-ml 

microcentrifuge tube. If the sample volume is larger than 140 ^1, increase the amount 
of Buffer AVL/Carrier RNA proportionally (e.g., a 280-jil sample will require 1 120 jil 
Buffer AVL/Carrier RNA). 

2. Add 140 ^l plasma, serum, urine, cell-culture supernatant, or cell-free body 
20 fluid to tiie Buffer AVL/Carrier RNA m the microcentrifuge tube. Mix by 

pulse-vortexing for 15 sec. To ensure efficient lysis, it is essential that the sample is 
mixed thoroughly with Buffer AVL to yield a homogeneous solution. Frozen samples 
that have only been thawed once can also be used. 

3. Incubate at room temperature (1 5-25°C) for 10 min. Viral particle lysis is 
25 complete after lysis for 1 0 min at room temperature. Longer incubation times have no 

effect on tiie yield or quality of the purified RNA. Potentially infectious agents and 
RNases are inactivated in Buffer AVL. 

4. Briefly centrifuge tiie 1,5-ml microcentriftige tube to remove drops from the 
inside of the lid. 
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5. Add 560 \i\ of etlianol (96-100%) to the sample, and mix by pulse-vortexing 
for IS sec. After mixing, briefly coitrifuge the 1 .S-ml microcentrifuge tube to remove 
drops fiom inside the lid. Only ethanol is preferred since other alcohols may result in 
reduced RNA yield and purity. If the sample volume is greater than 140 jil, increase the 

5 amount of elfaanol proportionally (e.g., a 280-^1 sample will require 1 120 |il of ethanol). 
In order to ensure efficient binding, it is essential that the sample is mixed thoroughly 
witih the eduinol to yield a homogeneous solution. 

6. Carefully apply 630 pH of the solution from step S to the QIAamp spin column 
On a 2-ml collection tube) without wettmg the rim. Close the cap, and centrifuge at 

10 6000 X g (8000 ipm) for 1 mm. Place the QIAamp spin column into a clean 2-ml 

collection tube, and discard the tube containing the filtrate. Close each spin colunm in 
order to avoid cross-contamination during centrifiigation. Centrifugation is performed 
at 6,000 X g(8,000 rpm) in order to limit microcentrifuge noise. Centrifugation at full 
speed wiU not affect the yield or purity of the vuai RNA. If the solution has not 

1 5 completely passed duoug^h the membrane, centrifuge again at a higher speed until all of 
the solution has passed throu^. 

7. Carefully open the QIAamp spin column, and repeat step 6. If the sample 
volume is greater than 140 ^1, repeat this step until all of Hie lysate has been loaded onto 
the spin column. 

20 8. Carefully open the QIAamp spin column, and add 500 yl of Buffer AWl . 

Close the cap, and centrifuge at 6,000 x g (8,000 rpm) for 1 mm. Place the QIAamp 
spin column in a clean 2-tnl collection tube (provided), and discard the tube containing 
the filtrate. It is not necessary to increase the volume of Buffer AWl even if the 
ori^al sample volvime was larger than 140 ixl. 

25 9. Carefiilly open the QIAamp spin column, and add 500 nl of Buffer AW2. 

Close the cap and centrifuge at full speed (20,000 x g; 14,000 rpm) for 3 min. Continue 
directly with step 10, or to eliminate any chance of possible Buffer AW2 carryover, 
p^onn step 9a, and then continue with step 10. Note: Residual Buffer AW2 in the 
eluate may cause problems in downstream applications. Some centrifuge rotors may 

30 vibrate upon deceleration, resulting in flow-through, containing Buff^ AW2, contacting 
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the QIAanq> spin column. Removing the QIAamp spin column and collection tube 
fix>m the lotor may also cause flowthrough to come into contact with the QIAamp spin 
column. In these cases, the optional step 9a should be performed. 

9a. (Optional): Place the QIAamp spm column in a new 2-ml collection tube (not 
5 provided), and discard the old collection tube with the filtrate. Centrifuge at full speed 
for 1 min. 

10. Place the QIAamp spin column in a clean 1 .S-ml microcentrifuge tube (not 
provided). Discard the old collection tube containing the filtrate. Carefully open the 
QIAamp spin column and add 60 ^l of Buffer AVE equilibrated to room temperature. 

1 0 Close the cap, and incubate at room temperature for 1 min. Caitrifvige at 6,000 x g(8,000 
tpm) for 1 min. A single elution with 60 jil of Buffer AVE is sufficient to elute at least 
90% of the viral RNA from the QIAamp spin column. Performing a double elution 
using 2 X 40 111 of Buffer AVE will increase yield by up to 10%. Elution with volumes 
of less than 30 (il will lead to reduced yields and will not increase the final concentration 

15 ofRNAintheeluate. Viral RNA is stable for up to one year when stored at -20®C or 
-70*»C. 

The following are further information pertaining to the above procedures: 

• Equilibrate samples to room temperature (1 S-ZS^'C). 

• Equilibrate Buffer AVE to room temperature for elution in st^ 10. 

20 • Check whether Buffer AWl, Buffer AW2, and Carrier RNA have been 

prepared according to Has instructions on pages 14-15. 

• Redissolve precipitate in Buffer AVL/Carrier RNA by heating, if 
necessary, and cool to room temperature before use. 

• AH centrifugation steps are carried out at room temperature. 

25 

pSfqt^p ^e A. An exemplary arrav format of SARS-C oV detection chin 
Figure 5 illustrates an exemplary array format of SARS-CoV detection chip. 
Immobilization control is an oligo-probe that is labeled by a fluorescent dye 
HEX on its end and does not participate in any hybridization reaction when a sample 
30 contaming or suspected of containing of a SARS-CoV is contacted with the chip. 
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Positive coiitrol(Arabidopsb) is an oUgo*pTobe designed according to an 
Arabtdopsis (one kind of model oiganism) gene and does not participate in any 
hybridization reaction when a sample containing or suspected of containing of a 
SARS-CoV is contacted with the chip. During hybridization reaction, target probes that 

S can hybridize with this positive control perfectly are added into the hybridization solution. 
Signals of the positive control can be applied to monitor the hybridization reaction. 

Negative control is an oligo-probe that does not participate in any hybridization 
reaction when a sample containing or suspected of containing of a SARS-CoV is 
contacted with the chip. 

1 0 Blank Control is DMSO solution spot It is used for monitoring arraying 

quality. 

SARS probes are Oil , 024, 040 and 044 probes. 

Example 5. SARS-CoV detection from a SARS patient blood sample (sample 

15 No. 3^ 

Figures 6A and 6B illustrate SARS-CoV detection from a SARS patient blood 
sample (sample No. 3). Lymphocytes were isolated from 3# SARS patient blood 
sample. RNA from lymphocytes was extracted by QIAamp Kit. RT-nest PCR was 
performed using RNA extracted above as templates. 044 RT-nest PCR result was good 
20 and hybridization result was good too. 040 RT-nest PCR result was poor but 

hybridization result was good. It shows that the chip-hybridization method is sensitive 
and specific. 

Example 6. SARS-CoV detection from a SARS patient blood sample (sample 

25 No. 4^ 

Figures 7A and 7B illustrate SARS-CoV detection from a SARS patient blood 
sample (sample No. 4). Lymphocytes were isolated from 4# SARS patient blood 
sample. RNA from lymphocytes was extracted by QIAamp Kit. RT-nest PCR was 
performed using KNA extracted above as templates. 024, 040 and 044 RT-nest PCR 
30 results were good and hybridization results were good too. 
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ByWPipIg 7t — SARS>CoV detection from a SARS patient routum sample (sample 

Figure 8 illustrates SARS-CoV detection from a SARS patient sputum sample 
5 (sample No. 5). RNA fix>m 5# SARS patient sputum sample was extracted by QIAamp 
Kit. RT-nest PGR was performed using RNA extracted above as templates. 040 
RT-nest PGR result was good and hybridization result was good too. 

Picample 8. SARS>CoV detection from a SARS patient sputum sample (sample 

10 No. &) 

Figure 9 illustrates S ARS-GoV detection from a SARS patient sputum sample 
(sample No. 6). RNA from 6# SARS patient sputum sample was extracted by QIAamp 
Kit. RT-nest PGR was performed using RNA extracted above as templates. All 
probes RT-nest PGR results were good and hybridization results were good too. 

15 

Example 9. Another exemplary array format of SARS-CoV detection chip 
Figure 10 illustmtes another exemplary array format of SARS-CoV detection 

chip. 

immobilization control is an oligo-probe that is labeled by a fluorescent dye 
20 HEX on its end and does not participate in any hybridization reaction when a sample 
containing or suspected of containing of a SARS-GoV is contacted with ihe chip. 

Positive control (Arabidopsis) is an oligo-probe designed according to an 
Arabidopsis (one kind of model organism) gene and does not participate in any 
hybridization reaction when a sample containing or suspected of containing of a 
25 SARS-Go V is contacted with the chip. During hybridization reaction, target probes that 
can hybridize with this positive control perfectly are added into the hybridization solution. 
Signals of the positive control can be applied to monitor the hybridization reaction. 

Negative control is an oligo-probe that does not participate in any hybridization 
reaction when a sample containing or suspected of containing of a SARS-CoV is 
30 contacted with the chip. 
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Blank Control is DMSO solution spot. It is used for monitoring arraying 



quality. 



SARS probes are Oil, 024, 040 and 044 probes. 



5 



Example 10. Possible positive results on the SARS-CoV detection chip 



illustrated in Figure 10 

Figure 1 1 illustrates all possible positive results on the SARS SARS-CoV 
detection chip illustrated in Figure 10. 

There are four sets probes on chips for detecting SARS virus: probe 01 1, probe 
10 024, probe 040 and probe 044. 

The first line gives the positive result (1) by signals appearing on all four sets of 
probes: 011+024+040+044. 

The second line gives all tibe possible positive results (4) by signals appearing on 
three sets probes: 01 1+024+044, 024+040+044, 01 1+040+044, 01 1+024+040. 
1 S The third line gives all tiie possible positive results (6) by signals appearing on 

two sets probes: 01 1+040, 024+044, 01 1+044, 040+044, 01 1+024, 024+040. 

The fourth line gives all the possible positive results (4) by signals appearing on 
only one set probes: 01 1, 024, 040, 044. 

20 Example 1 1 . Possible results on the S ARS-Co V detection chip illustrated in 



Figure 13 illustrates all possible positive results on the SARS-CoV detection chip 
illustrated in Figure 12. 

There are four sets of probes on chips for detecting SARS virus: probe 01 1, probe 
25 024, probe 040 and probe 044. 

The possible positive and negative results are also illustrated in Figure 14. The 
combinations for positive results include: 



Figure 12 



30 



• 011 + 127; 

• 040+127; 

• 011 + 127 + 024; 
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011 + 127 + 044; 
024+127 + 044; 
011 + 127 + 024 + 040; 
024 + 127; 
044 + 127; 
011 + 127 + 040; 
024+127 + 040; 
044+127 + 040; 
011 + 127 + 044; 
10 • 011 + 127 + 024 + 044; 

01 1 + 127 + 024 + 040 + 044; and 
127 + 024 + 040 + 044. 
A negative result is indicated if only 127 is observed. 

To be a valid assay result, positive or negative, the immobilization control signal 
IS (EIEX) should always be observed. 

The above examples are included for illustrative purposes only and are not 
intended to limit the scope of the invention. Many variations to those described above 
are possible. Since modifications and variations to the examples described above will 
be apparent to those of skill in this art, it is intended that tins invention be limited only by 
20 the scope of the appeaded claims. 
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